Introduction {#s1}
============

The current paper is the second in the series of The International College of Neuro-Psychopharmacology papers concerning the development of a precise algorithm and clinical guidelines for the treatment of bipolar disorder (BD) in adults for use in primary and secondary care. It includes a systematic search of the literature and a detailed presentation of the results concerning placebo-controlled randomized trials for all phases and aspects of BD. It also includes the grading of treatment options in terms of efficacy and tolerability/safety as well as a precise algorithm that still has to prove its feasibility in everyday clinical practice.

Materials and Methods {#s2}
=====================

As described in the first paper concerning the CINP treatment guidelines for BD, the workgroup decided that the PRISMA method ([@CIT0293]; [@CIT0371]; [@CIT0371]) should be followed in the search of the literature. The method included the search for 3 kinds of papers:

a.  Randomized controlled trials (RCTs; placebo controlled as well as clinical trials with an active comparator with the compounds used as monotherapy or add-on therapy).

b.  Posthoc analyses of RCTs.

c.  Meta-analyses and review papers.

d.  Treatment guidelines papers.

For this purpose, MEDLINE was searched to March 25, 2016 with the following search strategies:

1.  To locate RCTs, the combination of the words 'bipolar,' 'manic,' 'mania,' 'manic depression,' and 'manic depressive' and 'randomized' was used.

2.  Web pages containing lists of clinical trials were scanned. These sites included <http://clinicaltrials.gov> and <http://www.clinicalstudyresults.org> as well as the official sites of all the pharmaceutical companies with products used for the treatment of BP.

3.  Relevant review articles were scanned and their reference lists were utilized ([@CIT0594]; [@CIT0354]; [@CIT0151]; [@CIT0098]; [@CIT0388], [@CIT0387]; [@CIT0054], [@CIT0055]; [@CIT0516]; [@CIT0242]; [@CIT0205]; [@CIT0225]; [@CIT0121], [@CIT0124], [@CIT0125]; [@CIT0517]; [@CIT0588]; [@CIT0192], [@CIT0193], [@CIT0185], [@CIT0186], [@CIT0187]; [@CIT0199], [@CIT0201], [@CIT0198], [@CIT0209]; [@CIT0194]; [@CIT0722]; [@CIT0452]; [@CIT0625]; [@CIT0453]).

4.  The MEDLINE was searched with the combination of keywords 'guidelines' or 'algorithm' with 'mania,' 'manic,' 'bipolar,' 'manic-depressive,' or 'manic depression.'

5.  The treatment guidelines were also scanned and their reference lists were utilized.

It is difficult to locate unpublished studies, especially old ones, and even more difficult to retrieve their results. Thus, the main focus of this paper was on published studies that would have been peer-reviewed, are typically of higher quality, and provide more details than meeting abstracts or conference reports. However, whenever an unpublished trial was located, it is mentioned in that specific part of the manuscript. The authors decided not to seek additional information concerning unpublished trials from manufacturers as this might increase the retrieval bias.

Eventually the efficacy data were graded on the basis of a method developed by the authors and described in the first paper of the CINP guidelines for BD, that is also shown in [Table 1](#T1){ref-type="table"}. Agents were graded on the basis of safety and tolerability, and these grades are also shown in [Table 1](#T1){ref-type="table"}.

###### 

The Method for the Grading of Data on the Basis of Efficacy and Tolerability

  --------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Grading on Basis of Efficacy                                                      

  Level 1                                                                           Good research-based evidence, supported by at least 2 placebo controlled studies of sufficient magnitude and good quality. In case of the presence of negative RCTs, positive RCTs should outnumber negative ones.

  Level 2                                                                           Fair research-based evidence, from one randomized, double-blind placebo controlled trial. Also in case one or more trials exist, however, they fail to fulfil all the criteria above (e.g., very small sample size or no placebo control) as well as in case of positive meta-analysis alone.

  Level 3                                                                           Some evidence from comparative studies without placebo arm or from posthoc analyses.

  Level 4                                                                           Inconclusive data or poor quality of RCTs

  Level 5                                                                           Negative data

  Grading on the basis of safety and tolerability                                   

  Level 1                                                                           Very good tolerability, few side effects that are not enduring, they do not cause significant distress, and are not life-threatening and they do not compromise the overall somatic health of the patient.

  Level 2                                                                           Moderate tolerability, many side effects that could be enduring and cause significant distress, but they are not life-threatening although they could compromise the overall somatic health of the patient.\
                                                                                    Agents with very good overall tolerability but with rare life-threatening adverse events, could be classified here only if the lethality risk can be essentially considered to be negligible with the application of procedures and protocols (e.g., laboratory testing, titration schedules etc.).

  Level 3                                                                           Poor tolerability, many side effects that are enduring, cause significant distress, compromise the overall somatic health of the patient, or are life-threatening.\
                                                                                    Agents with moderate overall tolerability and rare life-threatening adverse events should be classified here even in cases the lethality risk can be essentially considered to be negligible with the application of procedures and protocols (e.g., laboratory testing, titration schedules etc.).\
                                                                                    .

  Recommendations for treatment (combination of efficacy and safety/tolerability)   

  Level 1                                                                           Level 1 or 2 for efficacy and 1 for safety/tolerability

  Level 2                                                                           Level 1 or 2 for efficacy and 2 for safety/tolerability

  Level 3                                                                           Level 3 for efficacy and 1 or 2 for safety/tolerability

  Level 4                                                                           Level 4 for efficacy or 3 for safety/tolerability

  Level 5                                                                           Level 5 for efficacy (not recommended)
  --------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The PRISMA chart of the search process is shown in [Figure 1](#F1){ref-type="fig"} concerning RCTs and in [Figure 2](#F2){ref-type="fig"} concerning guidelines. Ultimately the current report was based on the analysis of 57 papers related to guidelines and 569 published papers concerning RCTs or other relevant papers (reviews, posthoc, or meta-analyses).

![PRISMA flowchart for RCTs literature search.](pyw10001){#F1}

![PRISMA flowchart for treatment guidelines literature search](pyw10002){#F2}

Efficacy Data {#s3}
=============

Acute Mania {#s4}
-----------

The data on monotherapy and combination treatment for acute mania are shown in [Table 2](#T2){ref-type="table"}. As well, the table also includes grading of efficacy data for various features of mania such as psychotic features, mixed features, agitation, etc., most of that was based on the posthoc analyses of RCTs.

###### 

Acute Mania/Mixed Treatment Phase, Grading on Basis of Efficacy (Treatment Phase up to 12 Weeks)

                        Acute Manic Episodes                                                     
  --------------------- ---------------------- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
  Allopurinol           \-                     \-   \-   \-   \-   \-   5    \-   \-   3    \-   5
  Aripiprazole          2--4                   1    \-   5    3    \-   2    \-   \-   \-   \-   \-
  Asenapine             2                      1    \-   4    \-   \-   2    \-   \-   \-   \-   \-
  Carbamazepine         14                     1    \-   5    \-   \-   \-   \-   \-   \-   \-   \-
  Cariprazine           4                      1    3    5    \-   \-   \-   \-   \-   \-   \-   \-
  Celecoxib             \-                     \-   \-   \-   \-   \-   \-   \-   \-   \-   2    \-
  Chlorpromazine        \-                     4    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Clozapine             \-                     \-   \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  ECT                   \-                     3    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Eslicarbazepine       \-                     5    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Gabapentin            \-                     5    \-   \-   \-   \-   5    \-   \-   \-   \-   \-
  Haloperidol           4                      1    5    5    3    3    2    2    \-   2    2    \-
  Lamotrigine           \-                     5    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Levetiracetam         \-                     \-   \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Licarbazepine         \-                     5    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Lithium               7                      1    4    5    2    \-   \-   2    \-   \-   \-   \-
  Loxapine inhalant     \-                     \-   \-   \-   \-   2    \-   \-   \-   \-   \-   \-
  Medroxyprogesterone   \-                     \-   \-   \-   \-   \-   5    \-   \-   \-   \-   \-
  Olanzapine            2--7                   1    3    3    3    2    1    5    \-   \-   1    \-
  Oxcarbazepine         \-                     4    \-   \-   \-   \-   \-   \-   \-   4    \-   \-
  Paliperidone          2                      1    \-   \-   \-   \-   5    \-   \-   \-   \-   \-
  Pimozide              \-                     4    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Quetiapine            4                      1    \-   3    3    \-   3    \-   \-   2    \-   \-
  Risperidone           3                      1    \-   3    3    \-   3    \-   \-   \-   5    \-
  Tamoxifen             5                      2    3    5    3    \-   2    \-   \-   2    \-   \-
  TMS                   \-                     5    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Topiramate            \-                     5    \-   \-   \-   \-   5    \-   \-   \-   \-   \-
  Valproate             5--15                  1    5    5    \-   3    \-   \-   \-   \-   \-   2
  Verapamil             \-                     5    \-   \-   \-   \-   \-   \-   \-   \-   \-   \-
  Ziprasidone           2                      1    3    5    3    \-   5    \-   \-   \-   \-   \-

Abbreviations: -, no data; Cbz, carbamazepine; ECT, electroconvulsive therapy; FGA, first generation antipsychotic; Lam, lamotrigine; Li, lithium; MS, mood stabilizer; TMS, transcranial magnetic stimulation; Val, valproate.

The treatment options are rated according to the rating system shown in [Table 1](#T1){ref-type="table"}.

### Monotherapy {#s5}

#### Lithium. {#s6}

The first study investigating the efficacy of lithium against acute mania was conducted in 1971, but it did not follow a methodology that is accepted today as scientific standard ([@CIT0597]). Since then 4 placebo-controlled RCTs using modern clinical trial methodology starting in 1994 have been published. All of them utilized a period of 3 weeks vs placebo, and if a comparator was included, there was an extension phase without placebo ([@CIT0086], [@CIT0084]; [@CIT0353]; [@CIT0013]).

Overall there are 5 RCTs supporting the efficacy of lithium in comparison with placebo in acutely manic or mixed BD patients. All 5 are positive and the results are consistent. The overall response rate suggests a rough number needed to treat (NNT) around 5 to 6. The therapeutic effect appears after 7 days of treatment, that is, later in comparison with antipsychotics. There are limited data about the effect of lithium on the core symptoms of mania, but there are some suggestive of an effect on psychotic features ([@CIT0084]). Its effect specifically on mixed episodes is unknown, and a posthoc analysis ([@CIT0614]) of one of these RCTs ([@CIT0086]) confirmed the efficacy of lithium only in classic manic but not mixed patients albeit the number of mixed patients was too small to allow firm conclusion. It exerts a therapeutic effect on manic-psychotic symptoms, but probably there is no therapeutic effect on concomitant depressive symptoms. The drop-out rate in these trials was comparable with placebo with probably more patients on placebo withdrawing from the study because of lack of efficacy, while side effects were the more common reasons for withdrawal in patients taking lithium. The most common adverse events with lithium were nausea, vomiting, dizziness headache, insomnia, asthenia, constipation, diarrhoea, tremor, and weight gain.

#### Antiepileptics. {#s7}

##### Valproate {#s8}

Limited data concerning the efficacy of valproate in acute mania exist from earlier studies ([@CIT0177], [@CIT0176]; McElroy et al., 1989). The first study with modern methodology on the efficacy and safety of valproate in the treatment of acute mania was published in 1991 ([@CIT0492]). Since then 3 positive ([@CIT0492]; [@CIT0086], [@CIT0085]) and 2 failed RCTs ([@CIT0451]; [@CIT0289]) were published. Another study on a heterogeneous sample consisting of bipolar spectrum disorder patients was negative ([@CIT0402]). A posthoc analysis of one of the RCTs ([@CIT0086]) did not find any preferential effect for divalproex in classic vs mixed manic patients ([@CIT0614]). Overall the data support the usefulness of valproate against acute mania, although a number of issues need clarification. Its effect on psychotic symptoms is unknown and there seems to be no effect on concomitant depressive symptoms. The NNT for response is probably around 10 and the therapeutic effect is present after 5 to 15 days. Although the dosages utilized in these studies were higher than those usually used in everyday clinical practice (15--30 mg/kg/d), they hardly achieved the target serum concentrations (50--100 microg/mL). The most frequent adverse events were somnolence, nausea, dizziness, asthenia, constipation, twitching, and vomiting.

##### Carbamazepine {#s9}

The earlier studies demonstrating the efficacy of carbamazepine in acute mania were published in the 1980s ([@CIT0042]; [@CIT0497]). Three large clinical trials using modern methodology have been published since 2000, all of that have confirmed the efficacy of carbamazepine ([@CIT0694], [@CIT0696]; [@CIT0737]).

Thus, the data concerning the efficacy and safety of carbamazepine at dosages 400 to 1600 mg/d and a mean plasma level of 8.9 μg/mL are robust. The reported NNT is approximately 5 for response, that starts around week 2. It is unknown whether carbamazepine has a beneficial effect on the core manic symptoms, in mixed patients, or against psychotic symptoms. There seems to be a beneficial effect on concomitant depressive symptoms only in mixed patients but not in manic patients ([@CIT0696]). The most frequent adverse events related to carbamazepine treatment were dizziness, nausea, somnolence, and an increase in total cholesterol that was composed of increases in both high-density and low-density lipoproteins.

##### Other antiepileptics {#s10}

There is one negative (BIA-2093--203) and one fixed-dosage failed (BIA-2093--204) trial for eslicarbazepine ([@CIT0522]). Three unpublished RCTs (NCT00107926, NCT00107939, and NCT00099229) concerning the racemic mixture licarbazepine were also negative. There are 2 unpublished negative trials concerning lamotrigine in treating acute manic episodes (SCAA2008/GW609 and SCAA2009/GW610) ([@CIT0250]). Four trials concerning topiramate were all negative ([@CIT0353]). One small RCT evaluated the efficacy and safety of lamotrigine and gabapentin monotherapy vs placebo in 31 patients with refractory bipolar and unipolar mood disorders. Although lamotrigine differed significantly from placebo, gabapentin did not ([@CIT0220]). Thus the data are negative for all other antiepileptics except for valproic acid and carbamazepine, that suggests that there is no class effect concerning antiepileptics in the treatment of BD ([@CIT0524]; [@CIT0202]).

#### Antipsychotics. {#s11}

The earlier studies on antipsychotics supported the efficacy of chlorpromazine ([@CIT0343]) and suggested that antipsychotics acted more rapidly, although lithium was more globally effective ([@CIT0575]).

##### Haloperidol {#s12}

The efficacy and safety of haloperidol (up to 30 mg/d) was studied in 5 RCTs and all were positive ([@CIT0407]; [@CIT0590]; You[@CIT0446]; [@CIT0081]; [@CIT0318]). The results suggest a NNT roughly equal to 5 to 8 for response. The therapeutic effect is apparent as early as day 4 ([@CIT0244]). However it is important to note that there is a signal for the induction of depression in the short term ([@CIT0245]). One study reported no effect on the core symptoms of mania. However, although haloperidol might be particularly efficacious in psychotic patients, its effect on mixed patients is unknown. Adverse events most commonly reported with haloperidol treatment were somnolence, extrapyramidal symptoms (EPS), weight gain, and constipation.

##### Olanzapine {#s13}

There are 6 positive trials supporting the efficacy of olanzapine (5--20 mg/d) for the treatment of manic or mixed episodes and concomitant psychotic features ([@CIT0643], [@CIT0641], [@CIT0647]; [@CIT0410], [@CIT0412]; [@CIT0318]). The NNT is approximately around 5 for response (defined as a 50% drop in Young Mania Rating Scale \[YMRS\]). Olanzapine seems to have a beneficial effect on the core symptoms of mania and on psychotic symptoms, treats mixed patients as well as rapid cycling, possibly improves coexisting depressive symptoms, and response occurs as early as days 2 to 7. Olanzapine does not seem to induce a switch to depression. The most common adverse events related with olanzapine treatment were somnolence, dizziness, dry mouth, thirst, and weight gain. EPS occur but at a lower rate than with haloperidol.

##### Quetiapine {#s14}

There exist 4 positive studies supporting the efficacy of quetiapine up to 800 mg/d for the treatment of acute mania ([@CIT0084]; [@CIT0407]; [@CIT0081]; [@CIT0146]). Quetiapine does not seem to induce depression; on the contrary there is a clear beneficial effect on concomitant depressive symptoms. However, there is some doubt concerning its efficacy against mixed episodes (such patients were excluded in most quetiapine trials), concomitant psychotic features, and in rapid cycling patients. The NNT is around 4 to 6 for response. The most common adverse events associated with quetiapine treatment included sedation, dry mouth, somnolence, headache, dizziness, and postural hypotension.

##### Aripiprazole {#s15}

There are 5 positive ([@CIT0040], [@CIT0013]; [@CIT0532]; You[@CIT0446]; [@CIT0312]) and one negative fixed dosage study ([@CIT0174]) concerning the efficacy of aripiprazole 15 to 30 mg/d for the treatment of acute manic and mixed episodes. One study was not completed and reported no results. Again the effect on the core symptoms of mania is unknown. There is a significant effect in mixed and rapid cycling patients, and it also treats concomitant positive psychotic features and agitation. Aripiprazole does not seem to induce depression, but it does not seem to have any effect on concomitant depressive symptoms either. The NNT is approximately around 5 to 10 for response. Nausea, dyspepsia, somnolence, anxiety, vomiting, insomnia, light-headedness, constipation, and akathisia were the most common adverse events. There were no significant effects on body weight, serum prolactin, or QTc prolongation.

##### Risperidone {#s16}

The efficacy of risperidone 1 to 6 mg/d for the treatment of acute manic and mixed episodes is supported by 3 positive studies ([@CIT0290]; [@CIT0341]; [@CIT0590]). The therapeutic effect is evident from day 3 onwards. It seems also effective in the treatment of positive psychotic symptoms and agitation and concomitant depressive symptoms. The NNT is approximately around 3 to 5 for response. It is unknown whether risperidone has an effect on the core symptoms of mania or whether it is beneficial for rapid cycling patients. It does not seem to induce a switch to depression. Somnolence, dyspepsia, nausea, and EPS were the most common adverse events.

##### Ziprasidone {#s17}

Three positive studies ([@CIT0321]; [@CIT0502]; [@CIT0081]) support the efficacy of ziprasidone 80 to 160 mg/d for the treatment of acute manic and mixed episodes. It has a treatment effect on the core symptoms of mania and on concomitant positive psychotic symptoms. It does not seem to have any significant effect on depressive symptoms, but it also does not seem to induce a switch to depression. Its effect in rapid cycling patients is unknown. The NNT is approximately 6 for response. The most common adverse events with ziprasidone treatment were EPS, somnolence, dizziness, anxiety, and dyspepsia. There were no significant effects on body weight or serum lipids. There was a small and clinically not significant QTc prolongation reported

##### Asenapine {#s18}

Three positive trials ([@CIT0410], [@CIT0412]; [@CIT0358]) support the efficacy of asenapine 10 to 20 mg/d for the treatment of acute manic and mixed episodes with efficacy as early as day 2. It is unknown whether it has a treatment effect on the core symptoms of mania, and while in one of the studies a positive effect on the total Possitive and Negative Symptoms Scale (PANSS) score is reported, the specific effect on concomitant positive or negative psychotic features is unknown. Also unknown is the efficacy in rapid cycling patients. The data are equivocal concerning the effect on depressive symptoms, but also it does not seem to induce depression. The NNT is between 6 and 12 for response. The most common adverse events related with asenapine treatment were EPS, somnolence, dizziness, sedation, fatigue, oral hypesthesia, dry mouth, weight gain, and EPS.

##### Paliperidone {#s19}

Two studies ([@CIT0081]; [@CIT0066]) provide support for the efficacy of 12 mg/d of paliperidone ER for the treatment of acute manic and mixed episodes, while the data for lower dosages is conflicting. Paliperidone is effective as early as day 2. It is not reported whether it has a treatment effect on the core symptoms of mania, positive psychotic symptoms, and depression and the effect in rapid cycling patients is unknown. It is unclear whether paliperidone ER can induce switches to depression. The most common adverse events related with paliperidone ER treatment were headache, somnolence, EPS, and prolactin elevation.

##### Cariprazine {#s20}

Three studies ([@CIT0105]; [@CIT0105], [@CIT0168]; [@CIT0540]) confirmed the efficacy of cariprazine (3--12 mg daily) vs placebo in the treatment of acute manic or mixed episodes. The NNT for response or remission is approximately 4 to 7. Cariprazine is reported to improve the core symptoms of mania but had no effect on the Mondgomery Asberg Depression Rating Scale (MADRS). It improves the total PANSS but the specific effect on the PANSS positive subscale is unknown. Its efficacy in mixed and rapid cycling patients is unknown.

#### Other agents and treatment modalities. {#s21}

Overall, the data for tamoxifen are positive; however, the total patient sample is still small ([@CIT0732]; [@CIT0723]). One NIMH-sponsored clinical trial (NCT00026585) has not reported results yet. One small 3-week study was negative for verapamil ([@CIT0303]). The data concerning repetitive Transcranial Magnetic Stimulation (rTMS) are conflicting. There are two RCTs, one negative ([@CIT0314]) and one positive ([@CIT0503]).

#### Summary of monotherapy trials for acute mania. {#s22}

Overall there are sufficient data in the literature to support the general efficacy of a number of agents in the treatment of acute mania; however, many details remain to be explored concerning many of the agents. Lithium, valproate, carbamazepine, haloperidol, olanzapine, quetiapine, aripiprazole, risperidone, ziprasidone, asenapine, paliperidone, cariprazine, and probably tamoxifen are efficacious in the treatment of acute manic episodes. It should be mentioned that haloperidol probably induces depression. It is unsatisfactory that there are no controlled data concerning the usefulness of electrocunvulsive treatment (ECT).

A significant problem for the everyday clinical practice is that the average clinician often utilizes the so-called "class effect" to easily navigate among therapeutic options. However, what needs to be stressed is that while antipsychotics seem to possess a class effect specific to the treatment of acute mania (possibly an antidopaminergic effect; [@CIT0095]), there is no such effect in anticonvulsants concerning any phase of BD ([@CIT0524]; [@CIT0202]).

### Comparison of Agents {#s23}

#### Lithium vs others. {#s24}

In 2 studies comparing lithium with valproate, the 2 agents were found to be equivalent. There was a tendency of valproate to manifest fewer adverse events and dropouts, but its signal for efficacy in RCTs might be driven by its effect in patients with mixed features ([@CIT0217]; [@CIT0086]). A similar finding restricting the efficacy of carbamazepine to an undefined subgroup of patients in contrast to a wider efficacy of lithium was reported by another study as well ([@CIT0366]). Overall the efficacy was similar to carbamazepine but with fewer adverse events ([@CIT0463]; [@CIT0587]). There has been a comparison of carbamazepine with lamotrigine that should be considered to be a failed study ([@CIT0298]). It should be noted however that lamotrigine is not an effective antimanic agent.

The comparison of lithium to chlorpromazine suggested that although chlorpromazine acts faster and might be more efficacious in more agitated patients, this might be due to sedation alone, while lithium has again a broader effect on the core manic symptomatology ([@CIT0491]; [@CIT0504]; [@CIT0575]). In contrast, the comparison of haloperidol and lithium suggested that haloperidol had a stronger and more rapid effect, especially on behavior and motor activity but without sedation, while lithium acted more evenly and comprehensively on the entire range of manic symptomatology ([@CIT0575]; [@CIT0229]).

Lithium was found to have equal efficacy to carbamazepine ([@CIT0366]; [@CIT0463]; [@CIT0587]), olanzapine ([@CIT0058]; [@CIT0451]; [@CIT0564]), quetiapine ([@CIT0084]; [@CIT0368]), and aripiprazole ([@CIT0013]). In severely psychotic patients, it seems inferior to haloperidol ([@CIT0575]; [@CIT0229]). Overall, lithium has a wider antimanic effect than valproate and carbamazepine but a weaker effect on psychotic symptoms and a slower onset of action in comparison with antipsychotics. Overall, lithium demonstrated a more favorable adverse effect profile in comparison with all other agents except aripiprazole and valproate.

#### Valproate vs others. {#s25}

In comparison with lithium, valproate was less efficacious and with a tendency to cause fewer adverse events and dropouts, but its efficacy might be restricted to that specific group of patients with mixed features ([@CIT0217]; [@CIT0086]). In one small study, it was superior to carbamazepine and had a faster onset of action ([@CIT0664]). In another study, it was superior to oxcarbazepine but with more frequent adverse events ([@CIT0311]). It might be less efficacious in comparison with olanzapine and with a slower onset of action, but also with fewer adverse events ([@CIT0647]; [@CIT0730]).

#### Carbamazepine vs others. {#s26}

Carbamazepine was reported to be equally effective in comparison with lithium but with a higher rate of adverse events. Its efficacy appeared somewhat restricted to an undefined subgroup of patients in contrast to a broader spectrum of efficacy of lithium ([@CIT0366]; [@CIT0463]; [@CIT0587]). In another study carbamazepine was inferior to valproate and had a slower onset of action ([@CIT0664]). In 2 other studies carbamazepine was found equal to chlorpromazine but with fewer adverse events ([@CIT0461]) and equal to haloperidol but with a slower onset of action ([@CIT0089]).

#### Other antiepileptics. {#s27}

There is one study on lamotrigine vs lithium that should be considered as failed probably because it was underpowered ([@CIT0298]). In another study, oxcarbazepine was found to be inferior to valproate but with fewer adverse events ([@CIT0311]).

#### Haloperidol vs others. {#s28}

The comparison of haloperidol with lithium suggested that haloperidol is more efficacious in severely psychotic patients and exerts its effect earlier, especially on behavior and motor activity but without sedation, while lithium acted more evenly and comprehensively on the entire range of manic symptomatology ([@CIT0575]; [@CIT0229]). Haloperidol was found equally effective to carbamazepine but with a faster onset of action ([@CIT0089]). Haloperidol had a faster onset of action than olanzapine but with more dropouts, and olanzapine was superior in the nonpsychotic patients. Both agents were equally effective in reducing the HDRS score in mixed patients and in patients with higher depressive scores. Switch to depression occurred significantly more rapidly with haloperidol than with olanzapine. More EPS were reported with haloperidol and more weight gain with olanzapine ([@CIT0037]; [@CIT0318]). Haloperidol was reported to be overall superior to quetiapine and more efficacious in psychotic patients. In contrast to quetiapine it had no effect on depressive symptoms. Haloperidol-treated patients had more dropouts and more EPS ([@CIT0407]). It was reported as not superior to aripiprazole and did not improve the depressive symptoms measured with the MADRS. In comparison with aripiprazole, more haloperidol-treated patients switched to depression, more dropped out, and EPSs were more frequent with haloperidol ([@CIT0205]; You[@CIT0446]). Haloperidol was found similarly efficacious to risperidone ([@CIT0559]; [@CIT0590]) and superior to ziprasidone but also with more drop outs and adverse events ([@CIT0081]). The comparison of 25 mg/d vs 5 mg/d haloperidol revealed that the higher haloperidol dosage produced greater improvement than did the low dose but with more side effects ([@CIT0118]).

In summary, haloperidol was similar in efficacy as carbamazepine ([@CIT0089]) and olanzapine ([@CIT0037]; [@CIT0318]), risperidone ([@CIT0559]; [@CIT0590]), and aripiprazole ([@CIT0205]; You[@CIT0446]). It was found to be superior to quetiapine ([@CIT0407]) and ziprasidone ([@CIT0081]) and in severely psychotic patients to lithium ([@CIT0575]; [@CIT0229]). It acted faster in comparison with lithium ([@CIT0575]; [@CIT0229]), carbamazepine ([@CIT0089]), and olanzapine ([@CIT0037]; [@CIT0318]). Overall it demonstrated superior efficacy in psychotic patients but less improvement (if any) on depressive symptoms. It also showed more adverse events (especially EPS), switching to depression and dropouts more than the comparators.

#### Olanzapine vs others. {#s29}

Olanzapine was reported to be equally effective to lithium but with more adverse events, mainly weight gain ([@CIT0058]; [@CIT0451]; [@CIT0564]). It might be superior and faster acting in comparison with valproate (although this could be a function of dosage) but again with more adverse events ([@CIT0647]; [@CIT0730]). It was found to be similar in efficacy to haloperidol but with a slower onset of action and fewer dropouts. The data suggest that during the acute phase both agents were equally effective in reducing the HDRS score in mixed patients and in patients with higher depressive scores. More EPSs were registered with haloperidol and more weight gain with olanzapine ([@CIT0037]; [@CIT0318]). Olanzapine was found superior to asenapine in manic and mixed patients and also significantly improved the MADRS score, that asenapine did not. Olanzapine-treated patients had more weight gain ([@CIT0410], [@CIT0412]).

Olanzapine was found to have similar efficacy as risperidone in patients without psychotic features in terms of YMRS, HAM-D, and MADRS change. The 2 agents were also equal in the subgroup of rapid cycling patients. Fewer olanzapine-treated patients dropped out of the head-to-head comparison but there was more weight gain in the olanzapine group ([@CIT0483]). Finally, an unpublished study of olanzapine vs ziprasidone (NCT00329108) was stopped prematurely due to poor recruitment (2009).

#### Quetiapine vs others. {#s30}

Quetiapine is reported to be comparable with lithium but with more dropouts and adverse events ([@CIT0084]; [@CIT0368]). Also it is reported to be inferior to haloperidol, with fewer dropouts and less frequent EPS, and also less efficacious in psychotic patients. In contrast to haloperidol it had an effect on depressive symptoms ([@CIT0407]).

Quetiapine is reported to be equal to paliperidone and both agents had a similar effect in manic and mixed patients. Body weight increase was more frequent in the quetiapine group, but more patients with paliperidone switched to depression ([@CIT0081]).

#### Other antipsychotics. {#s31}

Chlorpromazine was found equal to pimozide with faster action, probably due to its greater sedative effect. Sedation was the side effect most frequent with chlorpromazine and EPS were more frequent with pimozide ([@CIT0136]).

The following studies have already been reported and discussed above; however, it is important to consider them again from a reverse angle. Risperidone was found equal to haloperidol ([@CIT0559]; [@CIT0590]) and olanzapine ([@CIT0483]). Aripiprazole was found equal to lithium ([@CIT0013]) and haloperidol ([@CIT0205]; You[@CIT0446]). Asenapine was found inferior to olanzapine ([@CIT0410], [@CIT0412]) and paliperidone equal to quetiapine ([@CIT0081]). There is one unpublished study comparing ziprasidone with olanzapine that did not report any results (2009) and another one finding it inferior to haloperidol ([@CIT0081]). Finally, there are 2 studies comparing chlorpromazine with lithium ([@CIT0491]; [@CIT0504]) and one with carbamazepine ([@CIT0461]), suggesting equal efficacy.

#### Summary of the comparison of agents. {#s32}

Overall, comparison studies suggest that the greater the efficacy the more frequent the adverse events are. Although there are no sufficient data to support a big difference between agents, it seems that antipsychotics and lithium are more efficacious than valproate and carbamazepine unless a loading strategy for these anticonvulsants is applied. Also it seems clear that antipsychotics act earlier in comparison with the other compounds. The effect on depressive symptoms is unclear, but it seems that haloperidol-treated patients might switch more often to depression.

Earlier studies suggested that lithium could be specifically useful against the more "classic" cases of euphoric mania, while antiepileptics might have a better efficacy for patients with mixed features and those with comorbidity. This is not supported by more recent data ([@CIT0195]). A factor that could have affected the results is the so-called lithium-discontinuation-related refractoriness ([@CIT0495]), because of that patients enrolled in RCTs could constitute a sample more refractory to lithium treatment than expected. However, the assumption for the existence of lithium-discontinuation-related refractoriness is not supported by studies reporting that even when samples enriched for lithium refractoriness were used, no inferiority of lithium to the other agent was documented ([@CIT0086]). Also a recent meta-analysis of all published cases concluded that there is not sufficient data to support such a concept ([@CIT0155]).

Combination and Add-On Treatment {#s33}
--------------------------------

Several studies examined the efficacy and safety of agents given not as monotherapy but combined treatments. The study samples range from patients being refractory to an initial treatment to drug-naive patients. In the first instance, an agent is used as adjunct or add-on therapy on a preexisting treatment to that the patient has shown unsatisfactory response. In the second instance the study tests a combination treatment against monotherapy and both agents are initiated simultaneously. Although essentially both designs provide information on how to treat patients with an unsatisfactory response to monotherapy, the conclusions and the generalizability might differ.

### Combination Treatment {#s34}

Adding valproate to First Generation Antipsychotics (FGAs; haloperidol or perazine in this study) produced higher response rates in manic patients (70% vs 46%) compared with FGA plus placebo ([@CIT0435]). Similarly, combination of lithium (600--1800 mg/d) and quetiapine XR (400--800 mg/d) was superior to quetiapine plus placebo ([@CIT0079]) in treating acute mania. Three studies that reported on combinations of mood stabilizing agents with haloperidol vs haloperidol monotherapy are equivocal as the outcome depended on the haloperidol dosage ([@CIT0229]; [@CIT0344]; [@CIT0118]).

Other studies reported on the efficacy of an antipsychotic agent and a mood stabilizer in comparison with mood stabilizer alone. In general, antipsychotic and carbamazepine combination is not superior to carbamazepine alone, primarily due to the effect of carbamazepine inducing the metabolism of antipsychotics in the combination group, thus resulting in lower plasma levels of antipsychotics. One 6-week international trial of olanzapine (10--30 mg/d) vs placebo add on to carbamazepine (400--1200 mg/d) was negative. In the olanzapine group, however, the triglyceride levels were significantly higher and potentially clinically significant weight gain occurred more frequently. Furthermore, carbamazepine significantly reduced olanzapine serum concentrations ([@CIT0451]). Similarly, in another study, carbamazepine significantly reduced the serum levels of risperidone ([@CIT0087]) that contributed to the negative findings of this study on the primary efficacy measure.

Overall the data on the combination of lithium with other agents support the conclusion that the combinations of lithium with haloperidol, lorazepam, carbamazepine, tamoxifen, and allopurinol are superior to lithium alone, but not the combination of lithium plus ziprasidone or dipyridamole. Most of these combinations had more adverse events in comparison with monotherapy ([@CIT0229]; [@CIT0364]; [@CIT0586]; [@CIT0693]; [@CIT0080]; [@CIT0386]; [@CIT0015]). Adding allopurinol to treatment as usual was not more effective compared with treatment as usual ([@CIT0692]). On the contrary, positive results were reported by the addition of 400 mg/d celecoxib on valproate in nonrapid cycling and nonpsychotic patients ([@CIT0030]) but negative when added on ECT ([@CIT0315]).

A number of trials investigated the combination of an atypical antipsychotic or other agents with addition of an agent on top of lithium or valproate, since these 2 constituted the backbone of the treatment of BD for decades. Overall the data are in support of combining lithium or valproate with asenapine, olanzapine, risperidone, haloperidol, and tamoxifen but negative concerning gabapentin and medroxyprogesterone ([@CIT0475]; [@CIT0534]; [@CIT0087]; [@CIT0350]; [@CIT0620]; [@CIT0351]; [@CIT0708]). The addition of folic acid to valproate has equivocal support ([@CIT0056]) and the addition of omega-3 fatty acids has negative data ([@CIT0117]). Adding the herbal agent Free and Easy Wanderer Plus (FEWP) on carbamazepine was not better than carbamazepine alone, but it was in comparison with placebo while carbamazepine monotherapy was not. Technically it does not support the use of FEWP in acute mania, but a number of other interpretations also exist, for example that adding FEWP compensates for the drop in carbamazepine levels ([@CIT0737]). However, that study did not define an a-priori primary outcome and therefore its quality is low. Finally, one study suggested that the valnoctamide plus risperidone combination was more effective than risperidone alone ([@CIT0063]).

In summary, there are few but still important data suggesting that specific combinations are superior to monotherapy in nonrefractory or otherwise selected samples, although it is difficult to assess the quality of many study samples. Despite the very small number of trials and the problems with the data quality, one could generalize that the combination of an antipsychotic plus lithium or valproate is superior to lithium or valproate alone, with the caveat of greater side-effect burden. Tamoxifen and probably allopurinol are also valuable agents to use in combination with mood stabilizers.

### Add-On Treatment {#s35}

In patients refractory to haloperidol treatment, the addition of phenytoin has been shown to be beneficial ([@CIT0427]). In patients refractory to lithium, adding 600 to 1200 mg/d carbamazepine or oxcarbazepine improved the outcome ([@CIT0309]), but that study was of poor quality, questionable phase of the disorder and outcome, and without any a-priory defined primary outcome. Adding lovastatin on lithium was negative ([@CIT0239]).

In patients refractory to lithium, valproate, or carbamazepine, it is beneficial to add haloperidol, olanzapine, quetiapine, aripiprazole, or asenapine ([@CIT0620]) ([@CIT0534], [@CIT0531]; [@CIT0036]; [@CIT0711]; [@CIT0194]) but not ziprasidone, topiramate, risperidone, or paliperidone ([@CIT0528]; [@CIT0067]; [@CIT0328], [@CIT0538]; [@CIT0432]). One study that used a mixed population with some patients entering after a minimum of 2 weeks of mood stabilizer therapy, and others starting a mood stabilizer and risperidone in parallel, provided inconclusive data for risperidone ([@CIT0087]) as the results were likely confounded by the effects of carbamazepine on serum levels of risperidone. Allopurinol was not beneficial in patients refractory to lithium, valproic acid, carbamazepine, or atypical antipsychotic medications ([@CIT0180]), although there are some data suggesting a beneficial effect on patients refractory to valproate ([@CIT0301]). Adding the melatonin agonist ramelteon was also not efficacious in patients refractory to treatment as usual ([@CIT0404]). There is only one sham-controlled trial of ECT as adjunctive treatment to chorpromazine (600 mg/d) in 30 acutely manic patients. That study supported the efficacy of ECT with a faster rate of improvement ([@CIT0580])

A recent placebo-controlled 4-week RCT in 180 acutely manic patients supported the efficacy and safety of the purinergic agents allopurinol (600 mg/d) and dipyridamole (200 mg/d) as adjunctive to lithium in acute bipolar mania ([@CIT0386]). Folic acid was also found to be useful as an adjunct to valproate in treating acute mania ([@CIT0056]). There is one 5-week trial from Israel on 32 recently admitted manic inpatients that compared valnoctamide (600--1200 mg/d; n=15) vs placebo (n=17) on top of risperidone (1--6 mg/d). All medications were started at day 1. In all efficacy measures the valnoctamide plus risperidone combination was more effective than risperidone plus placebo from week 3 to week 5. Valnoctamide is an anticonvulsant analogue of valproate that does not undergo biotransformation to the corresponding free acid, and in mice it has been shown to be distinctly less teratogenic than valproate ([@CIT0063]). A pilot 8-week study in 21 acutely manic outpatients on the usefulness of adjunctive ramelteon in acute mania/mixed states failed ([@CIT0404]), while another 2 on the cholinesterase inhibitor donepezil were negative ([@CIT0169]; [@CIT0115]).

Overall, the data in partial responders or refractory patients support the addition of specific antipsychotics to lithium or valproate and also the use of allopurinol and the combination of lithium with carbamazepine or maybe oxcarbazepine.

### Posthoc Analyses and Meta-Analytic Studies {#s36}

A very important posthoc analysis of individual patient data reported that patients with impaired insight (as measured with the use of item 11 of the YMRS) responded better; therefore treatment should be initiated immediately and the therapist should not wait until the patient gains sufficient insight ([@CIT0699]).

Overall, posthoc and meta-analytic studies confirm the efficacy of specific agents vs placebo ([@CIT0175]; [@CIT0684]; [@CIT0482]; [@CIT0554]; [@CIT0622]) and also confirm the superiority of antipsychotics vs lithium, valproate, and carbamazepine both in terms of faster onset of action but also in terms of the overall outcome in the short-term treatment of acute mania. However, they also confirm that this higher efficacy comes with the cost of more frequent adverse events, mainly EPS, weight gain, and somnolence ([@CIT0140]; [@CIT0624]). These conclusions should be received with caution, taking into consideration both the limitations of meta-analytical methods and the frequent conflicting results.

Haloperidol might be the fastest acting of all ([@CIT0244]) but also the most likely one to induce depression ([@CIT0245]). Olanzapine was efficacious against mixed episodes, depressive symptoms, and psychotic features as well as in rapid cycling patients ([@CIT0036]; [@CIT0040]; [@CIT0116]; [@CIT0602], [@CIT0604]). Quetiapine was proven efficacious for all YMRS individual items, depressive symptoms, and also against psychotic features ([@CIT0205]). Risperidone vs placebo caused higher remission rate and the drop-out rate because lack of efficacy was lower, while the drop-out rate because of adverse events was similar to that of placebo ([@CIT0262]). Asenapine was efficacious against depressive symptoms ([@CIT0619]) and mixed episodes ([@CIT0033]; [@CIT0408]) and has an effect on the core symptoms of mania ([@CIT0111]). Aripiprazole had no effect in patients aged \>55 years but was effective against psychotic symptoms ([@CIT0604]; [@CIT0200]; [@CIT0551]). Aripiprazole, lithium, and haloperidol overall are not efficacious against concomitant depressive features ([@CIT0173]). Ziprasidone was efficacious against dysphoric mania ([@CIT0102]; [@CIT0595]). The data of oxcarbazepine appear to be insufficient ([@CIT0663]). A posthoc analysis of a lithium study ([@CIT0086]) confirmed the efficacy of lithium in classic manic but not mixed patients ([@CIT0614]), while another posthoc study confirmed the lack of efficacy of eslicarbazepine although there seems to be some signal in the secondary outcomes ([@CIT0272]).

Meta-analytic studies also suggest that combination treatment is superior to monotherapy at the cost of more frequent adverse events; however, these meta-analyses do not distinguish between add-on and combination studies and populations ([@CIT0554]; [@CIT0588]; [@CIT0625]; [@CIT0460]). One meta-analysis reported that studies outside the United States had higher effect size and the baseline YMRS predicted the outcome ([@CIT0625]), probably because of a mathematical structural coupling effect ([@CIT0195]). Year of study publication was not associated with YMRS score change. Furthermore, the study size, number of study sites, YMRS score required for study entry, inclusion of patients with mixed mania or treatment resistance, and inclusion of inpatients vs outpatients had no significant influence on the outcome ([@CIT0625]).

Two recent meta-analyses attempted to rank antimanic agents according to efficacy. The first one utilized the method of multiple-treatments meta-analysis and reported that the ranking in terms of efficacy was haloperidol, risperidone, olanzapine, lithium, quetiapine, aripiprazole, carbamazepine, asenapine, valproate, and ziprasidone. According to that meta-analysis, overall, antipsychotics were significantly more effective than mood stabilizers; however, the results of that analysis do not fully support such a conclusion ([@CIT0125]). This meta-analysis has been criticized both concerning the overall methodology but also concerning the incomplete list of RCTs that was utilized ([@CIT0196]). A more balanced meta-analysis confirmed that the response to antipsychotics was greater and more rapid in comparison with lithium, valproate, or carbamazepine, but it did not confirm any difference between haloperidol and second generation antipsychotics ([@CIT0722]). A more recent network meta analysis did not support the superiority of any agent vs another except for risperidone vs aripiprazole and valproate ([@CIT0725]).

A meta-analysis that pooled data from 9 randomized, double-blind, placebo-controlled, acute studies of ziprasidone reported that the discontinuation rate due to adverse events or 7% or greater weight gain between ziprasidone and placebo was not significant for all psychiatric conditions. In acute mania the risk for akathisia with ziprasidone had a number needed to harm (NNH)=12, the risk for overall EPS had a NNH=12, and the reported somnolence had NNH=7 ([@CIT0226]). Finally, a recent network meta-analysis reported that aripiprazole, olanzapine, quetiapine, risperidone, and valproate had less all-cause discontinuation rates than placebo and that there is a similar efficacy profile for haloperidol, second-generation antipsychotics, and mood stabilizers ([@CIT0724]) while a meta-analysis of combination studies confirmed the higher rate of adverse events in comparison with monotherapy ([@CIT0224]).

The analysis of the data concerning the usefulness of the cholinesterase inhibitors galantamine and donepezil as well as the glutamate receptor antagonist memantine was negative ([@CIT0668]).

Acute Bipolar Depression {#s37}
------------------------

Bipolar depression is not well studied, and the common practice among clinicians is to extrapolate the clinical data and wisdom from the treatment of unipolar to bipolar depression. However, the clinical trials that examined the efficacy of various agents have raised questions about the validity of such strategy.

The agents are listed below in a historical sequence with lithium and anticonvulsants first, then antidepressants, and finally with antipsychotics on the basis of the year of the first study they were investigated.

The data on monotherapy and combination treatment for acute bipolar depression and its special characteristics are shown in [Table 3](#T3){ref-type="table"}.

###### 

Acute Depression Treatment Phase, Grading on Basis of Efficacy (Treatment Phase up to 12 Weeks)

                         Monotherapy   Combination   Anxiety                                  
  ---------------------- ------------- ------------- --------- ---- ---- ----- ---- ---- ---- ----
  Agomelatine            \-            \-            \-        \-   5    \-    \-   5    5    \-
  Aripiprazole           3             3             \-        \-   \-   \-    \-   5    \-   \-
  Armodafinil            \-            \-            \-        \-   4    \-    \-   \-   \-   \-
  Bupropion              \-            \-            \-        \-   5    \-    \-   \-   \-   \-
  Carbamazepine          3             \-            \-        \-   \-   \-    \-   \-   \-   \-
  Celecoxib              \-            \-            \-        \-   5    \-    \-   \-   \-   \-
  Donepezil              5             \-            \-        \-   \-   \-    \-   5    \-   \-
  Escitalopram           \-            \-            2         \-   \-   \-    \-   \-   \-   \-
  Fluoxetine             2             \-            3         \-   \-   \-    \-   4    \-   \-
  FEWP                   \-            \-            \-        \-   \-   4     \-   \-   \-   \-
  Gabapentin             5             \-            \-        \-   \-   \-    \-   \-   \-   \-
  Imipramine             3             \-            \-        \-   \-   \-    \-   5    \-   \-
  Ketamine               \-            \-            \-        \-   2    \-    \-   \-   \-   \-
  Lamotrigine            3             3             3         3    \-   \-    \-   2    \-   \-
  Levetiracetam          \-            \-            \-        \-   5    \-    \-   \-   \-   \-
  Levothyroxine (L-T4)   \-            \-            \-        \-   4    \-    \-   \-   \-   \-
  Lisdexamfetamine       \-            \-            \-        \-   5    \-    \-   \-   \-   \-
  Lithium                4             \-            \-        \-   \-   \-    2    \-   \-   5
  L-sulpiride            \-            \-            \-        \-   \-   \-    \-   3    \-   \-
  Lurasidone             2             2             \-        3    2    \-    \-   \-   \-   3
  Memantine              \-            \-            \-        \-   \-   \-    5    \-   \-   \-
  Modafinil              \-            \-            \-        \-   2    \-    \-   \-   \-   \-
  OFC                    2             2             \-        3    \-   \-    \-   \-   \-   \-
  Olanzapine             1             1             \-        3    \-   \-    \-   \-   \-   \-
  Oxcarbazepine          \-            \-            \-        \-   \-   \-    \-   4    \-   \-
  Paroxetine             5             5             5         \-   5    Neg   \-   5    5    3
  Phenelzin              3             \-            \-        \-   \-   \-    \-   \-   \-   \-
  Pioglitazone           \-            \-            \-        \-   \-   \-    \-   2    \-   \-
  Pramipexole            \-            \-            \-        \-   2    \-    \-   \-   \-   \-
  Pregnenolone           \-            \-            \-        \-   5    \-    \-   \-   \-   \-
  Quetiapine             1             3             3         3    \-   \-    \-   \-   \-   3
  Risperidone            \-            \-            \-        \-   5    \-    \-   \-   \-   5
  TMS                    5             \-            \-        \-   \-   \-    \-   \-   \-   \-
  Tranylcypromine        4             4             4         \-   \-   \-    \-   \-   \-   \-
  Valproate              3             3             5         3    \-   \-    \-   \-   \-   3
  Venlafaxine            4             4             4         \-   \-   \-    \-   \-   \-   \-
  Ziprasidone            5             5             \-        \-   5    \-    5    5    5    5

Abbreviations: -, no data; Cbz, carbamazepine; ECT, electroconvulsive therapy; FEWP, Free and Easy Wanderer Plus; Lam, lamotrigine; Li, lithium; MS, Mood Stabilizer; OFC, Olanzapine Fluoxetine Combination; TMS, transcranial magnetic stimulation; Val, valproate.

The treatment options are rated according to the rating system shown in [Table 1](#T1){ref-type="table"}.

### Monotherapy {#s38}

#### Lithium. {#s39}

The earlier studies on the efficacy of lithium against bipolar depression provided some positive data but are difficult to interpret ([@CIT0254], [@CIT0255]; [@CIT0264]; [@CIT0597]; [@CIT0457]; [@CIT0457]; [@CIT0044]; [@CIT0419]; [@CIT0164]; [@CIT0594]). There is only one modern and rigorously conducted RCT (EMBOLDEN I) and it was negative for lithium while positive for quetiapine. While in this particular study the mean lithium serum levels were 0.61 mEq/lt, with 34.9% of patients having levels \<0.6 mEq/lt, a posthoc analysis reported that the results were negative also in patients with lithium levels \>0.8 mEq/lt and also in patients who completed the study. Furthermore, lithium level did not correlate with change in depression rating scores ([@CIT0589]).

#### Antiepileptics. {#s40}

##### Valproate {#s41}

There are 3 small positive trials ([@CIT0152]; [@CIT0237]; [@CIT0440]) and one failed ([@CIT0444]), that is not published and can be assessed only through 2 meta-analytic papers ([@CIT0072]; [@CIT0589]). Taken together, these studies suggest that there are some data (though somewhat inconsistent and not sufficient), coming from small trials supporting the efficacy of valproate (titrated up to 2500 mg/d) in bipolar depression, especially in BD-I patients and on the core symptoms of depression. There is possibly some efficacy against concomitant anxiety.

##### Carbamazepine {#s42}

The old, small withdrawal studies concerning carbamazepine efficacy against bipolar depression were positive ([@CIT0042]; [@CIT0498], [@CIT0496]) but also suggested that plasma levels do not correlate with the treatment effect ([@CIT0498]). A more recent 12-week double-blind, randomized, placebo-controlled study from China had equivocal results ([@CIT0737]).

##### Lamotrigine {#s43}

There are 5 trials that investigated the efficacy and safety of lamotrigine in the treatment of acute bipolar depression (SCA100223/NCT00274677, SCA30924/NCT00056277, SCA40910, SCAA2010, and SCAB2001). One included BD-II patients alone and one a mixed population of BD-I and BD-II patients. All were negative concerning the primary outcome ([@CIT0101]; [@CIT0250]; [@CIT0471]), although in one study lamotrigine separated from placebo on MADRS, an important secondary outcome measure ([@CIT0101]). A small double-blind, randomized study with crossover series of three 6-week monotherapy evaluations in a mixed unipolar-bipolar population reported that lamotrigine was superior to placebo ([@CIT0220]). Overall the data are negative concerning the efficacy of lamotrigine in acute bipolar depression, although the presence of a weak signal cannot be ruled out.

### Antidepressant Monotherapy {#s44}

Despite the fact that antidepressants have established efficacy in unipolar depression, that defines them as a class of drugs that includes different kinds of molecules, such a "class effect" does not appear to be present for bipolar depression ([@CIT0202]). Although the data are problematic, the use of antidepressants is neither encouraged nor prohibited by all treatment algorithms, that however consistently advise the concomitant use of an antimanic agent. The current view is that antidepressant monotherapy should not be used in bipolar depression ([@CIT0670]). Older placebo-controlled studies were mostly positive but difficult to judge on the basis of modern criteria and understanding of methodology.

An early study reported superiority of tranylcypromine vs placebo in anergically depressed patients and suggested that tranylcypromine could be efficacious against bipolar depression since anergic depression most typically occurs in BD and in pseudounipolar affective illnesses ([@CIT0285]). However, the methodology of this study has been criticized.

The first trial reported that fluoxetine and imipramine were efficacious vs placebo, but the interpretation of the results of this study is complicated by the concomitant use of lithium, especially in the fluoxetine group ([@CIT0130]). A second small trial was negative for fluoxetine and olanzapine monotherapy and also for the olanzapine-fluoxetine combination (OFC) ([@CIT0017]). Another small placebo-controlled, cross-over study lasting 9 months in 10 BD-II depressed patients suggested that escitalopram might be better than placebo as monotherapy for depression and without worsening of illness course ([@CIT0476]). The only properly conducted study on a sample of adequate size was an international trial on 740 patients with bipolar depression (both BD-I and BD-II). This study was negative for paroxetine 20 mg/d while it was positive for quetiapine. However, paroxetine produced a significant improvement in anxiety in terms of change of HAM-A scale score from baseline but was not efficacious concerning depressive symptoms in any subgroup of patients. The most frequent adverse events were dry mouth, sedation, headache, insomnia, and nausea with paroxetine treatment ([@CIT0405]).

In conclusion, given that the efficacy data are conflicting along with concerns about manic/hypomanic switch, the use of antidepressant monotherapy is strongly discouraged.

### Antipsychotics {#s45}

#### Olanzapine. {#s46}

An international trial supported the superiority of olanzapine (5--20 mg/d) vs placebo in the treatment of bipolar depression. However, olanzapine monotherapy was proven inferior to OFC and furthermore, the analysis of individual MADRS items suggested that in contrast with OFC, olanzapine monotherapy had no effect on the core symptoms of depression ([@CIT0037]). Also, a further small study was underpowered and negative ([@CIT0017]). Another small study was positive ([@CIT0351]). It is important to note that to demonstrate a true antidepressive effect, an effect on the "core items" of depression should be demonstrated ([@CIT0053]; [@CIT0360]). To answer this question, another trial was conducted and the results again suggested that olanzapine (5--20 mg/d) was superior to placebo, but again no effect of olanzapine was observed on the core depressive symptoms according to LOCF analysis but surprisingly MMRM analysis showed a significant effect on core symptoms ([@CIT0318]). Overall, while olanzapine separated from placebo in 2 large clinical trials of bipolar depression, the data concerning its efficacy on the core symptoms of depression are equivocal.

#### Quetiapine. {#s47}

Overall, there are 6 studies concerning the efficacy of quetiapine in bipolar depression. All of them were positive. Quetiapine IR or XR is reported to be efficacious at dosages of both 300 and 600 mg/d. It is important to note that quetiapine had a similar efficacy in BD-I and BD-II patients as well as in rapid cycling, and it significantly improved all the MADRS items corresponding to the core symptoms of depression and also improved concomitant anxiety ([@CIT0106]; [@CIT0628]; [@CIT0405]; [@CIT0607]; [@CIT0589]; [@CIT0369])

#### Aripiprazole. {#s48}

Two identically designed, 8-week, multicentre, randomized, double-blind, placebo-controlled studies (CN138-096 and CN138-146) to evaluate the efficacy and safety of aripiprazole monotherapy in depressed BD-I outpatients without psychotic features were both negative for aripiprazole ([@CIT0172]). It has been argued that the failure of these 2 trials was due to the "catching up" of the placebo group after week 6 rather than because of a lack of efficacy of aripiprazole; however, at endpoint the placebo response in terms of MADRS score change in the aripiprazole studies (-10.6 and -11.5) was similar to what was observed also in the quetiapine studies (from -10.3 to -11.9), while the aripiprazole response (-11.9 and -12.3) was clearly lower to the response observed with quetiapine (from -15.4 to -17.4). Another confounding factor in these studies was that transient use of hypnotics was permitted but not after 4 weeks into the trial.

#### Ziprasidone. {#s49}

There are 2 negative trials (NCT00141271 and (NCT00282464) concerning ziprasidone, that were published in a single paper ([@CIT0377]). The placebo responses in these trials were \>50%, that might have contributed to negative results. One trial of ziprasidone in bipolar spectrum depressed patients was negative ([@CIT0477]).

#### Lurasidone. {#s50}

One 6-week trial in bipolar depressed patients without psychotic features reported that lurasidone (20--60 mg/d or 80--120 mg/d) was superior to placebo. Lurasidone had an effect on the core symptoms of depression. Both lurasidone groups also experienced significant improvements compared with placebo in anxiety symptoms and in patient-reported measures of quality of life and functional impairment ([@CIT0128]). As this was a 6-week study, and having in mind the negative findings at endpoint (week 8) for aripiprazole while the data was positive at week 6, one might be cautious concerning the interpretation of the lurasidone data. However, the magnitude of improvement and the absolute values of lurasidone and placebo-induced change in the MADRS score argue in favor of lurasidone.

#### Other agents and treatment options. {#s51}

There is a small number of early studies on very small samples concerning the α2-adrenergic agonist clonidine, the α2-adrenergic antagonist idaxozan, and Thyrotropin-releasing hormone ([@CIT0317]; [@CIT0305]; [@CIT0467]). A trial concerning the usefulness of ECT has been announced ([@CIT0333]), but its results have not been published until now. Three other uncontrolled trials suggested that bipolar depressives respond to ECT, and conflicting results exist as to whether unipolar or bipolar depression respond better although probably to a lesser extent in comparison with unipolars ([@CIT0148]; [@CIT0416]; [@CIT0035]). A recent study showed ECT to be superior to a pharmacotherapy algorithm ([@CIT0556]). There is one negative study of rTMS ([@CIT0441]). There is a small positive study on the usefulness of cranial electrotherapy stimulation in BD-II depression ([@CIT0399]).

### Comparison of Treatment Options {#s52}

Since only a limited number of options for the treatment of bipolar depression exist, comparison studies are limited and often they compare agents with unproven efficacy. Some early studies were too small and are problematic concerning their methodology ([@CIT0138]; [@CIT0331]; [@CIT0007]). Overall the comparison data are sparse and they suggest antidepressants are equal in efficacy but with a different adverse events profile ([@CIT0051]; [@CIT0130]; [@CIT0286]; [@CIT0269]; [@CIT0016]; [@CIT0582]; [@CIT0273]). Clomipramine might be more efficacious than imipramine in refractory BD depressed patients ([@CIT0626]).

However, the efficacy of antidepressants should be considered in combination with the negative monotherapy data for paroxetine. The frequent use of concomitant mood stabilizers as "background" medication complicates the interpretation of results. OFC is superior to olanzapine alone ([@CIT0037]) and to lamotrigine ([@CIT0091]) and has an effect on the core symptoms of depression. The comparison of paroxetine with venlafaxine suggests a higher switching risk for patients treated with venlafaxine ([@CIT0273]). The relatively higher risk of treatment emergent affective switches with venlafaxine compared with sertraline or bupropion has also been reported ([@CIT0012]). However, a more recent study reported that venlafaxine was equal to lithium and without any increase in the switch rate ([@CIT0379]).

#### Combination and add-on treatment. {#s53}

##### Combination treatment {#s54}

There is one trial in BD-I depressed patients that suggested that the OFC (6 and 25, 6 and 50, or 12 and 50 mg/d) was superior both to olanzapine monotherapy and to placebo. The OFC arm was relatively small (only 86 patients) and this was one of the limitations of the study. The analysis of individual MADRS items suggested that OFC had an effect on the core symptoms of depression. In comparison with placebo and olanzapine, the OFC arm also had a lower number of inpatients, less frequent psychotic features, more rapid cycling (that may translate in higher rates of "spontaneous remission"), and lower number of centers. All these could translate into better response and limit interpretation ([@CIT0037]). Another small study was negative but also underpowered to detect any treatment effect ([@CIT0017]). A second study from the United States (STEP-BD) utilized a combination treatment by adding paroxetine or bupropion or placebo to a mood stabilizer. The results suggested that the 2 antidepressant arms did not perform significantly better than placebo on top of a mood stabilizer after 26 weeks in terms of recovery rates or transient remission. The switch rates were similar as was the drop-out rate ([@CIT0541]), and neither response to treatment nor switching were dose dependent ([@CIT0621]). The third trial was a 12-week double-blind, randomized, placebo-controlled study from China that reported that carbamazepine plus the herbal FEWP (36 g/d) was superior to carbamazepine alone and to placebo, but the quality of this study is considered to be low because there was no a-priori defined primary outcome ([@CIT0737]).

In a small study, 21 patients with acute BD-II depression, being on therapeutic levels of lithium or valproate, were randomly assigned to treatment with the dopamine D2/D3 antagonist pramipexole (n=10) or placebo (n=11) for 6 weeks. All subjects except for one in each group completed the study. There was a superiority of pramipexole in terms of response (60% vs 9%; *P*=.02). One subject on pramipexole and 2 on placebo developed hypomanic symptoms ([@CIT0642]). Another small study randomized 17 BD depressed patients to receive adjunctive inositol or placebo for 6 weeks on lithium or valproate. The results were numerically in favor of inositol in terms of response rates (44% vs 0%; *P*=.053) ([@CIT0170]).

##### Add-on treatment {#s55}

Overall, the data suggest that in bipolar depressed patients who experience depression while under lithium treatment, it is appropriate to add lamotrigine ([@CIT0659], [@CIT0657], [@CIT0658]), the D2 antagonist L-sulpiride ([@CIT0071]), or maybe oxcarbazepine ([@CIT0309]) but not imipramine ([@CIT0444]). The data on adding paroxetine and amitriptyline are equivocal ([@CIT0071]; [@CIT0046]; [@CIT0489]; [@CIT0657]). Imipramine and venlafaxine might pose the patients at an increased risk of switching to the opposite pole without any visible therapeutic benefit in comparison with other antidepressants ([@CIT0444]; [@CIT0273])

In BD patients experiencing depression during treatment with lithium or valproate, ketamine or lurasidone could be added. Lurasidone also improves anxiety and ketamine improves suicidality in these patients. Response to a single ketamine infusion appears within minutes but does not last more than 3 to 4 days ([@CIT0729]; [@CIT0162]; [@CIT0005]; [@CIT0128]; [@CIT0707]). However, there is one unpublished failed study with lurasidone as add-on to lithum or valproate ([@CIT0567]; [@CIT0547]). A small placebo-controlled adjunctive study of aripiprazole to lithium and citalopram was negative. However, the study was underpowered and the study sample was too small to detect any differences ([@CIT0509]).

The data on the options to treat BD patients who experience a depressed episode during treatment with mood stabilizers suggest that it is not appropriate to add ziprasidone ([@CIT0536]), and the data are also negative also concerning bipolar spectrum depressed patients ([@CIT0477]). The antiepileptic agent topiramate and levitiracetam should be avoided because there is a risk of worsening depression and inducing suicidality ([@CIT0208], [@CIT0210]; [@CIT0576]). Imipramine and venlafaxine increased the risk of switching to the opposite pole without any visible therapeutic benefits in comparison with other antidepressants ([@CIT0535], [@CIT0536]; [@CIT0012]; [@CIT0569]; [@CIT0552]; [@CIT0013]; [@CIT0549]).

The data are negative concerning the addition of memantine to lamotrigine ([@CIT0023]) or valproate ([@CIT0362], [@CIT0363]), ketamine to ECT ([@CIT0006]), lisdexamfetamine to treatment as usual ([@CIT0403]), and the melatonergic antidepressant agomelatine to lithium or valproate ([@CIT0168]).

Another placebo-controlled study in 85 bipolar depressive patients with adjunctive modafinil (a wake-promoting agent; mean dose 177 mg/d) demonstrated improved outcomes of bipolar depression without switching to mania or hypomania. Both the response and remission rates were significantly higher in the modafinil group (44% and 39%) compared with the placebo group (23% and 18%) ([@CIT0222]). Although that study did not report a higher risk for manic switches, it has been reported that modafinil could cause subclinical switches ([@CIT0194]). One published study for the treatment of acute BD-I depression with adjunct armodafinil (the longer lasting isomer of modafinil; dosage 150 mg/d; n=128) on lithium, valproate, or olanzapine was positive ([@CIT0102], [@CIT0100]). However 2 other studies were reported to be negative ([@CIT0468]; [@CIT0282]). One small study on the efficacy of the antidiabetic agent pioglitazone as add-on to lithium in bipolar patients without diabetes mellitus was positive ([@CIT0030]). A trial of celecoxib (400 mg/d) did not support its efficacy as an adjunct in the treatment of depressive or mixed episodes ([@CIT0445]). One study with add-on pregnenolone (titrated to 500mg/d) was negative ([@CIT0093]), while a very small placebo controlled trial without an a-priori defined primary outcome suggested that adding supraphysiologic doses of levothyroxine (L-T4) to a mood stabilizer improves the outcome ([@CIT0047]).

Some data support the usefulness of omega-3 fatty acids as adjunctive therapy in bipolar depression but not mania, but the data are conflicting and inconclusive ([@CIT0599]; [@CIT0117]; [@CIT0212]; [@CIT0012]; [@CIT0213]; [@CIT0437]; [@CIT0550]; [@CIT0617])

Although there is a wide consensus on the usefulness of ECT both against acute mania and acute bipolar depression and in refractory cases, controlled hard data are scant ([@CIT0378]). A recent study suggests that ECT may be more effective than pharmacotherapy for treatment-resistant bipolar depression ([@CIT0556]). Another potential tool could be TMS; however, it has been poorly investigated in bipolar depression ([@CIT0157]). Sleep deprivation and other noninvasive circadian-related interventions could be useful add-on treatments to accelerate and sustain the antidepressant response ([@CIT0706]). One study on bright light therapy in bipolar depression was negative ([@CIT0150]).

### Posthoc, Review, and Meta-Analytic Studies {#s56}

#### Posthoc analyses of controlled trials. {#s57}

A posthoc analysis of the OFC and olanzapine data ([@CIT0037]) reported patients with bipolar depression receiving olanzapine or OFC had greater improvement in health-related quality of life than those receiving placebo, and additionally OFC treatment is superior to olanzapine alone ([@CIT0573]). A second posthoc analysis of the same data set data reported that the beneficial effect was already present at day 7. A number of alternative methods of analysis of the data (pattern analysis, survival analysis, and mixed-effects regression analysis) confirmed the superiority of both olanzapine and OFC vs placebo ([@CIT0165]). A subanalysis of Japanese subpopulation from the second olanzapine study ([@CIT0318]) further supported the efficacy of olanzapine in the treatment of bipolar depression ([@CIT0319]). A pooled analysis of the 2 olanzapine studies ([@CIT0646], [@CIT0318]) that utilized last observation carried forward data supported the efficacy of olanzapine on the core depressive items ([@CIT0319]).

One posthoc analysis included 2 quetiapine trials ([@CIT0106]; [@CIT0628]) and confirmed the efficacy of quetiapine as monotherapy, in comparison with placebo, for the treatment of acute depressive episodes in BD-II disorder ([@CIT0603]). Another posthoc analysis of only one of these trials ([@CIT0106]) concluded that quetiapine significantly improved quality of life from week 4 onwards as well as quality of sleep ([@CIT0178]). A further posthoc analysis of the same study reported that the NNT was 5 for both response and remission for quetiapine (600 and 300 mg/d) compared with placebo ([@CIT0137]). Another posthoc analysis of these 2 quetiapine trials reported that quetiapine was effective in BD-I depressed patients already from week 1 onwards ([@CIT0697]).

One posthoc analysis of pooled data from 2 similarly designed trials who assessed the impact of aripiprazole monotherapy ([@CIT0172]) reported that at endpoint aripiprazole was not efficacious in the more severely depressed patients ([@CIT0627]). The posthoc analysis of the 2 negative unpublished ziprasidone monotherapy trials confirmed that ziprasidone did not show superiority over placebo at week 6 in the treatment of bipolar depression and was not efficacious in the more or less severely depressed patients ([@CIT0377]).

A posthoc analysis of a 6-week trial of imipramine, phenelzine or placebo reported that BD-II depressive patients respond in a similar way to unipolar patients ([@CIT0008]).

An interesting posthoc analysis of the lurasidone studies developed a mathematical model for the drug and placebo responses and trajectories ([@CIT0114]), while a meta-analysis of combination studies confirmed the higher rate of adverse events in comparison with monotherapy ([@CIT0224]). A third analysis suggested a beneficial effect of lurasidone on functioning that was partially mediated through the improvement of depressive symptoms and partially a direct effect ([@CIT0511]).

The meta-analysis of ketamine studies support its efficacy but suggest the data are conflicting as to whether the therapeutic effect extends beyond day 4 and up to day 7 ([@CIT0282]; [@CIT0523]).

#### Review and meta-analytic studies. {#s58}

A review confirmed that lamotrigine had only negative data concerning the primary outcome in acute bipolar depression ([@CIT0014]); however, there was some kind of positive signal in some of the secondary outcomes. The pooling of raw data from the lamotrigine studies found a significant effect in terms of response (HAM-D score, RR=1.27, 95% CI 1.09--1.47, *P*=.002) and remission rates (MADRS score, RR=1.21, 95% CI 1.03--1.42, *P*=.021). There was a significant change in the MADRS total score from baseline (*P*=.04) but not in the HAM-D (*P*=.08). Baseline severity of depression seemed to play a significant role, and lamotrigine was superior to placebo in patients with HAM-D score \>24 (RR=1.47, *P*=.001) but not in those with HAM-D score ≤24 (RR=1.07, *P*=.445). This meta-analysis reported an admixture of contradictory results, with lamotrigine being efficacious according to one outcome but not according to another (e.g., according to MADRS but not to HAM-D and vice versa). Also the interaction by severity was because of a higher response rate in the placebo group in the moderately ill patients, while the response rate to lamotrigine was independent of severity ([@CIT0068]). The efficacy of carbamazepine was supported by 2 other reviews ([@CIT0594]; [@CIT0354]).

A number of meta-analyses that were published later reported that only quetiapine, OFC, lurasidone, and to a lesser extend olanzapine monotherapy exert efficacy in the treatment of bipolar depression. They also reported negative results for lamotrigine and aripiprazole, lithium as well as for adjunctive inositol ([@CIT0144]; [@CIT0330]; [@CIT0622]; [@CIT0081]; [@CIT0154]; [@CIT0227]; [@CIT0581]; [@CIT0128]; [@CIT0433]; [@CIT0613]). Also, it was reported that patients who do not respond in the first 2 weeks of treatment are unlikely to respond eventually and would benefit from a change in treatment ([@CIT0330]).

Two meta-analyses using identical studies suggested there is some weak efficacy for valproate ([@CIT0072]; [@CIT0589]) and one suggested the same for aripiprazole ([@CIT0197]). Another one suggested that treatment with ziprasidone increases the risk for akathisia and reported somnolence that seemed to be dose dependent ([@CIT0226]). There are 3 meta-analysis with conflicting conclusions concerning the efficacy of antidepressants ([@CIT0242]; [@CIT0577], 2012; [@CIT0665]) However, it is clear that a class effect is not present concerning antidepressants in bipolar depression ([@CIT0202]). Another meta-analysis suggested that mood stabilizer monotherapy is efficacious but the addition of an antidepressant does not increase efficacy ([@CIT0660]).

One meta-analysis that focused on depressed patients with BD-II reported that quetiapine had compelling evidence supporting its efficacy, while there was some support for the efficacy of lithium, antidepressants, and pramipexole. The data for lamotrigine were equivocal ([@CIT0615]), while some data suggest the efficacy of stimulants, especially modafinil ([@CIT0139]), ketamine ([@CIT0184]; [@CIT0406]), and antiinflammatory agents compared with conventional therapy alone in the treatment of bipolar depression ([@CIT0525]).

Two reviews investigated the issue of the treatment of refractory bipolar depression and concluded that the available hard data are extremely scarce and most of the strategies remain essentially experimental; however, there seem to be some that are potentially efficacious and promising ([@CIT0005]; [@CIT0579]).

One meta-analysis compared the efficacy of ECT in unipolar vs bipolar depression and identified 6 relevant studies. It reported a similar rate of response in both disorders (50.9% vs 53.2%) ([@CIT0163]).

Finally, a meta-analysis reported that the probability of receiving placebo, baseline illness severity, and trial duration correlate with placebo response rates and/or clinical trial outcome in RCTs of pharmacotherapy for bipolar depression ([@CIT0449]), while another one was negative concerning the usefulness of galantamine, donepezil, and memantine ([@CIT0668]).

Maintenance Treatment {#s59}
---------------------

The efficacy data for monotherapy for the maintenance treatment phase are shown in [Table 4](#T4){ref-type="table"}. The data concerning the combination treatment are shown in [Table 5](#T5){ref-type="table"}.

###### 

Monotherapy Treatment during the Maintenance Phase, Grading on Basis of Efficacy

  Agent/modality (alphabetical order)   Index episode   Enriched sample   Any episode   Manic   Depressive
  ------------------------------------- --------------- ----------------- ------------- ------- ------------
  Aripiprazole                          m\*             Yes               \-            1       5
  Carbamazepine                         \-              \-                4             4       4
  Fluoxetine                            d               Yes               \-            \-      2
  Imipramine                            d               ?                 5             5       5
  Lamotrigine                           m/d             Yes               1             3       1
  Lithium                               m/d             No                1             1       3
  Olanzapine                            m               Yes/No            1             1       1
  Paliperidone                          m               Yes               1             2       5
  Quetiapine                            m/d             Yes               2             2       2
  Risperidone, LAI                      m               Yes               1             1       5
  Valproate                             m               Yes               4             4       3

Abbreviations: -, no data; m, mania/mixed; d, depression; m/d, both mania and depression.

The treatment options are rated according to the rating system shown in [Table 1](#T1){ref-type="table"}. Enriched sample: the sample is enriched on the basis of remission after treatment with the agent under consideration during the acute phase (index episode).

###### 

Combination treatment during the maintenance phase, grading on basis of efficacy.

                                                        Overall   Manic   Depressive                                      
  ------------------------------------- ------ -------- --------- ------- ------------ ---- ---- ---- ---- ---- ---- ---- ----
  Aripiprazole                          m\*    Yes      2         5       \-           5    2    5    \-   5    5    \-   \-
  CBT                                   D      No       2         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-
  Gabapentin                            \-     \-       \-        \-      \-           \-   4    \-   \-   \-   \-   \-   \-
  Imipramine                            D      ?        \-        \-      5                 \-   \-   \-   \-   \-   \-   \-
  Lamotrigine                           m/d    Yes      \-        \-      4                 \-   \-   \-   \-   \-   \-   5
  Lithium                               m/d    No       \-        4       \-           \-   \-   \-   \-   \-   \-   \-   \-
  Memantine                             \-     \-       \-        \-      \-           5    \-   \-   \-   \-   \-   \-   \-
  N-acetyl cysteine                     D      Yes      4         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-
  Olanzapine                            M      Yes/No   4         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-
  Oxcarbazepine                         \-     \-       \-        \-      5            \-   \-   \-   5    \-   \-   5    \-
  Paroxetine                            \-     \-       3         \-      \-           \-   \-   \-   \-   3    \-   \-   \-
  Perphenazine                          m      Yes      5         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-
  Phenytoin                             euth   No       2         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-
  Quetiapine                            m/d    Yes      1         \-      \-           \-   1    \-   \-   1    \-   \-   \-
  Risperidone, long-acting injectable   m      Yes      2         \-      \-           \-   2    \-   \-   \-   \-   \-   \-
  Valproate                             m      Yes      \-        \-      \-           \-   \-   \-   \-   \-   5    \-   \-
  Ziprasidone                           m      Yes      2         \-      \-           \-   \-   \-   \-   \-   \-   \-   \-

Abbreviations: -, no data; CBT, cognitive behavioral therapy; Cbz, carbamazepine; d, depression; Lam: Lamotrigine; Li: Lithium; m, mania/mixed; m/d, both mania and depression; MS, mood stabilizer; Val, valproate.

The treatment options are rated according to the rating system shown in [Table 1](#T1){ref-type="table"}. Enriched sample: the sample is enriched on the basis of remission after treatment with the agent under consideration during the acute phase (index episode).

### Monotherapy {#s60}

#### Lithium. {#s61}

There are a number of historic small studies that investigated the usefulness of lithium in the maintenance treatment of BD ([@CIT0034]; [@CIT0418]; [@CIT0585]; [@CIT0145]; [@CIT0297]; [@CIT0487]; [@CIT0506]; [@CIT0505]; [@CIT0166]; [@CIT0166]; [@CIT0223]; [@CIT0345]; [@CIT0120]; [@CIT0313]; [@CIT0396]; [@CIT0394]; [@CIT0495]). All of them reported positive findings; however, a number of drawbacks including the obsolete methodological approach and the utilization of mixed and small samples make the results of these trials difficult to interpret.

Overall there are 4 randomized placebo controlled studies concerning the efficacy of lithium in the maintenance treatment of BD. One is negative/failed ([@CIT0088]) and 3 are positive ([@CIT0087]; [@CIT0040]; [@CIT0695]). The fourth is a small discontinuation study ([@CIT0310]). Two of the positive studies support the usefulness of lithium in the prevention of manic but not depressive episodes irrespective of the polarity of the index episodes ([@CIT0087]; [@CIT0040]). The third study also supports its usefulness in the prevention of depressive episodes ([@CIT0695]). There are no data on the efficacy concerning the prevention of mixed episodes or for rapid cycling patients. It is important to note that the study samples were not enriched for response to lithium. On the contrary, one study had a sample enriched for response to quetiapine ([@CIT0695]), while 2 others had samples enriched for lamotrigine ([@CIT0087]; [@CIT0040]), that, however, is not efficacious against acute mania. There are some problems with the design of the studies, especially concerning the magnitude of improvement during the acute treatment phase and the duration the patients were required to be stable before entering the double-blind phase. With a few exceptions, most are essentially relapse prevention, not maintenance studies.

#### Antiepileptics. {#s62}

##### Valproate {#s63}

As mentioned above, there is one properly conducted trial ([@CIT0088]) in that valproate was the agent under investigation. Lithium served as active control, and since, as shown above, lithium has proven efficacy during the maintenance phase of BD, this specific trial is best considered to be a failed study and not negative for valproate.

##### Carbamazepine {#s64}

Concerning carbamazepine, there is only one small placebo controlled study. Although carbamazepine was effective in 60% of cases relative to 22% in the placebo group, the differences were not significant likely due to lack of power. Further, there were methodological issues with the study design and hence, the data are difficult to interpret ([@CIT0462]).

##### Lamotrigine {#s65}

Overall there are 3 placebo controlled RCTs concerning the efficacy of lamotrigine in the maintenance treatment of BD. Two of them suggest lamotrigine is efficacious in the prevention of depressive but not manic episodes irrespective of the polarity of the index episodes ([@CIT0087]; [@CIT0040]). There are no data concerning index mixed episodes. The only study in rapid cycling patients was negative concerning the primary outcome ([@CIT0088]). All studies were enriched for tolerability to lamotrigine, but one should keep in mind that lamotrigine is neither efficacious against acute mania nor acute bipolar depression. There were some problems with the design of the studies, particularly concerning the magnitude of improvement during the acute treatment phase and the duration the patients were stable before entering the double-blind phase. Essentially they were relapse prevention, not maintenance studies.

#### Antidepressants. {#s66}

There are 2 small, old negative studies concerning the efficacy of imipramine ([@CIT0505]; [@CIT0313]), while on the contrary, 3 other small studies in BD-II patients provide some support for the usefulness of fluoxetine monotherapy in the prevention of depressive episodes ([@CIT0022]; [@CIT0018], [@CIT0019]).

#### Antipsychotics. {#s67}

##### Olanzapine {#s68}

Three trials provide suport for the efficacy of olanzapine in the prevention of manic, depressive, or mixed episodes in patients with an index manic or mixed episode that responded to olanzapine treatment during the acute phase ([@CIT0091]; [@CIT0065]; [@CIT0453]). There are some data to support the notion that the efficacy of olanzapine is not restricted to those patients who responded to olanzapine during the acute phase. Its long-term effects in rapid cycling patients are unknown.

##### Aripiprazole {#s69}

There are 2 trials that support the efficacy of aripiprazole in the prevention of manic but not depressive episodes in BD patients after an index manic or mixed episode who responded to aripiprazole during the acute phase ([@CIT0012]; [@CIT0137]). These 2 trials utilize a methodology that satisfies stringent criteria concerning the definition of "maintenance" treatment.

##### Quetiapine {#s70}

There is one published positive study that investigated the efficacy and safety of quetiapine IR monotherapy (300--800 mg/d) as maintenance treatment in BD-I patients compared with switching to placebo or lithium. The time to recurrence of any mood event was significantly longer for both quetiapine and lithium vs placebo. Both quetiapine and lithium significantly increased time to recurrence of both manic and depressive episodes compared with placebo ([@CIT0695]). A second study in patients who had recovered from bipolar depression reported that quetiapine prevented depressive but not manic episodes ([@CIT0726]).

##### Paliperidone {#s71}

There is one positive study that supports the usefulness of paliperidone in the prevention of manic but not depressive recurrences in patients with index manic or mixed episodes who responded to paliperidone during the acute phase ([@CIT0065]).

##### Risperidone long-acting injectable (RLAI) {#s72}

Two studies support the efficacy of RLAI in the prevention of manic but not depressive episodes in BD-I patients with a manic or mixed index episode who responded to oral risperidone or RLAI during the acute phase ([@CIT0510]; [@CIT0453]).

#### Conclusion of monotherapy trials. {#s73}

Lithium, olanzapine, quetiapine, aripiprazole, paliperidone, and RLAI are efficacious in the prevention of manic episodes in patients who recovered from an index manic or mixed episode. Olanzapine and quetiapine are also efficacious in the prevention of depressive episodes. Quetiapine was efficacious irrespective of the index episode. Olanzapine was also efficacious in the prevention of mixed episodes. There is a lack of data concerning carbamazepine or valproate.

Lamotrigine is efficacious in the prevention of depressive but not manic episodes irrespective of index episode. It was not efficacious in the prevention of mixed episodes or in rapid cycling patients. The literature does not support the efficacy of imipramine, while, on the contrary, it gives some support for the efficacy of fluoxetine but only in BD-II patients.

All except lithium and olanzapine were proven efficacious only in samples enriched for response or tolerability during the acute phase. Except from the negative data for lamotrigine there are no data concerning rapid cycling patients. Also, except from the data concerning olanzapine, there are no data concerning specifically the prevention of mixed episodes or the response of patients with an index mixed episode.

### Comparison of Treatments {#s74}

#### Lithium vs others. {#s75}

There are a number of studies comparing lithium with carbamazepine ([@CIT0490]; [@CIT0689]; [@CIT0382]; [@CIT0600]; [@CIT0587]; [@CIT0143]; [@CIT0583]; [@CIT0158]; [@CIT0281]) including the MAP study ([@CIT0268]; [@CIT0265], 199b; [@CIT0346], [@CIT0347]), and overall the data suggested that both agents are comparable in terms of efficacy. There are some data in favor of a superiority of lithium in the treatment of more "classic" patients, but in the rest of patients the 2 agents seem to be comparable. Lithium was also comparable to valproate in terms of prevention of mood episodes ([@CIT0088]; [@CIT0082]) and suicidality ([@CIT0466]) to olanzapine ([@CIT0323]) and also to aripiprazole ([@CIT0171])

Furthermore, there was a difference in the clinical profiles of lithium and lamotrigine. As mentioned before, 3 placebo-controlled RCTs suggest that lamotrigine was more efficacious in the prevention of depressive episodes and lithium in the prevention of manic, hypomanic, and mixed episodes ([@CIT0087]; [@CIT0040]).

When compared with antidepressants, the available data suggest that lithium is superior to imipramine for the prevention of depression in BD-I patients episodes ([@CIT0505]; [@CIT0507]) but inferior to fluoxetine in BD-II patients ([@CIT0019]).

A maintenance study reported equal efficacy between venlafaxine and lithium in the prevention of depressive relapses, although there was a tendency of better performance for venlafaxine ([@CIT0021])

#### Antiepileptics vs others. {#s76}

The studies comparing valproate with lithium have already been discussed above ([@CIT0088]; [@CIT0082]; [@CIT0466]). Two trials suggested valproate is comparable with olanzapine ([@CIT0037]) and with a similar cost to healthcare system ([@CIT0738]). Carbamazepine has been studied only in comparison with lithium, and these studies have been discussed previously in the paragraph concerning lithium ([@CIT0490]; [@CIT0689]; [@CIT0382]; [@CIT0587]; [@CIT0143]; [@CIT0583]; [@CIT0158]; [@CIT0268]; [@CIT0265]; [@CIT0346], [@CIT0347]; [@CIT0281]).

#### Olanzapine vs others. {#s77}

The comparison of olanzapine with lithium ([@CIT0323]) and valproate ([@CIT0037]; [@CIT0738]) has been discussed above.

One study that constituted the extension of an acute phase trial suggested that olanzapine is comparable with asenapine ([@CIT0411]), while another suggested that it is superior to paliperidone ER ([@CIT0065]) and to long-acting risperidone ([@CIT0453]).

#### Other comparisons. {#s78}

The comparisons of aripiprazole ([@CIT0171]), fluoxetine ([@CIT0019]), imipramine ([@CIT0507]), and lamotrigine ([@CIT0087]; [@CIT0040]) with lithium, and of asenapine ([@CIT0411]), paliperidone, and risperidone with olanzapine ([@CIT0065]; [@CIT0453]) have been discussed previously.

One 25-week RCT comparing the OFC vs lamotrigine in the prevention of bipolar depression reported that bipolar depressive patients who responded to OFC do better on long-term OFC in comparison with spontaneously improved patients on long-term lamotrigine ([@CIT0090]). The result is difficult to interpret as there was an enrichment of the OFC arm, but not the lamotrigine arm. Finally, one study compared the efficacy of venlafaxine in the prevention of bipolar vs unipolar depression and reported no difference between groups ([@CIT0016]).

### Combination and Add-On Treatment {#s79}

#### Combination treatment. {#s80}

There are 3 early studies that investigated the combination of lithium with another agent. The lithium plus imipramine combination was not more efficacious than lithium monotherapy ([@CIT0313]; [@CIT0507]) and lithium or carbamazepine monotherapy was not inferior to their combination that, however, was more efficacious in rapid cycling patients ([@CIT0158]). Also the combination of lithium, carbamazepine, or valproate with perphenazine was not better than mood stabilizer monotherapy; on the contrary, combination treatment was associated with a shorter time to depressive relapse, more drop-outs, and increased rates of dysphoria and depressive symptoms ([@CIT0731]). Similarly negative were the results for the lithium or valproate combination with olanzapine ([@CIT0038]) while, on the contrary, the combination with quetiapine had significant advantages irrespective of index episode, mood stabilizer and rapid cycling status ([@CIT0194]; [@CIT0013]). Positive results were also reported for their combination with ziprasidone ([@CIT0081]). Results were negative for aripiprazole plus valproate ([@CIT0704]) or lamotrigine ([@CIT0110]).

The OFC was similar to lamotrigine in terms of incidence of relapse, but overall bipolar depressive patients who responded to OFC do better on long-term OFC in comparison with spontaneously improved patients on long-term lamotrigine ([@CIT0090]). Lamotrigine plus divalproex was not superior to lamotrigine alone concerning the time to depressive episode ([@CIT0083]).

The open-label BALANCE study results neither reliably confirmed nor refuted a benefit of valproate-lithium combination therapy compared with lithium monotherapy, but clearly demonstrated that it is superior to valproate alone ([@CIT0122]). Another study reported that risperidone or olanzapine adjunctive therapy for 24 weeks is beneficial but continuation of risperidone beyond this period does not reduce the risk of relapse. Whether continuation of olanzapine beyond this period reduces relapse risk remains unclear but the potential benefit needs to be weighed against an increased risk of weight gain ([@CIT0059]).

Overall, there is no compelling data that combination treatment in general does better than monotherapy. Patients stabilized on combination treatment might, however, do worse if shifted to monotherapy, and combination treatment with quetiapine or ziprasidone plus a mood stabilizer might work better than a mood stabilizer alone.

#### Add-on treatment. {#s81}

A small study supported the adding of phenytoin to treatment as usual ([@CIT0426]) as did another small one for gabapentin (but not on top of antipsychotics) ([@CIT0680]). The data are negative for the addition of oxcarbazepine ([@CIT0194]) and equivocal for lamotrigine ([@CIT0658]) to lithium. Negative data were also reported from a trial of adjunctive pramipexole to treatment as usual (TAU) in stabilized BD patients with the aim to improve neurocognition ([@CIT0096]), and from a trial of N-acetyl cysteine on TAU in patients after an index episode of bipolar depression ([@CIT0061]). It is interesting that adjunctive RLAI on TAU significantly prolongs the time to relapse in rapid cycling patients ([@CIT0385]). Adding aripiprazole to lithium or valproate also supplied positive results ([@CIT0395]).

It is reported that patients who respond to treatment with lithium, valproate, or carbamazepine plus antidepressants are more likely to maintain response with continuation of the combined treatment; however, those patients who manifest only a partial acute response are unlikely to further improve when the same treatment is continued ([@CIT0013]). Also adjunctive asenapine to lithium or valproate was well tolerated for up to 52 weeks, but no efficacy data were reported from that trial ([@CIT0620]).

Two trials investigated the efficacy of adjunctive N-acetyl cysteine (NAC). The first one randomized 75 BD patients during the maintenance phase and reported that NAC treatment caused a significant improvement on the MADRS score in comparison with placebo (*P*=.002). Improvements were lost after washout. There was no effect of NAC on time to a mood episode and no significant between-group differences in adverse events ([@CIT0060]). The second randomized 14 patients (not all of them with high depression scores) and reported a superiority of the NAC group vs placebo in terms of remission (*P*=.031) ([@CIT0390]). One maintenance study supported the usefulness of ramelteon in the prevention of relapse in BD patients ([@CIT0456]). Negative results have been reported for the usefulness of memantine in patients on valproate treatment ([@CIT0363]).

There are some studies suggesting that there is a role for various nutritional supplements such as n-3 fatty acids, chromium, choline, magnesium, and tryptophan alone or in combination with pharmacotherapies for the treatment of BD, but the data are of low quality ([@CIT0617]).

### Posthoc, Reviews, and Meta-Analytic Studies {#s82}

#### Posthoc analyses. {#s83}

A number of posthoc analyses exist and attempt to answer questions that the original papers did not address. Posthoc analysis can be informative but can also be a major source of publication bias ([@CIT0669]). A subanalysis of the MAP study reported that lithium was superior in classical BD-I patients and comparable with carbamazepine in the rest. An additional subanalysis including mixed states as an additional nonclassical feature confirmed the results ([@CIT0267]).

Concerning the usefulness of antidepressants, one posthoc analysis suggested that the discontinuation rate for any reason was lower among patients in the divalproex group taking a selective serotonin re-uptake inhibitor (SSRI) than among patients in the placebo group taking an SSRI ([@CIT0279]), while the application of 4 different remission criteria suggested that the application of different definitions of remission does not make any significant difference concerning the results ([@CIT0473]). The addition of an atypical antipsychotic-antimanic agent in some BD patients might help to reduce suicidal ideation ([@CIT0294]). Olanzapine might be more beneficial if started at an earlier stage of the disease ([@CIT0104]), and it is also efficacious in patients with an index mixed episode ([@CIT0057]).

Concerning lithium, it has been reported that only at plasma levels between 0.6 and 1.2 mEq/lt it is efficacious in the prevention of both manic and depressive episodes ([@CIT0455]). Another posthoc analysis did not confirm its efficacy in the prevention of depressive episodes while it confirmed the efficacy of lamotrigine in the prevention of both manic and depressive episodes irrespective of index episode ([@CIT0087]; [@CIT0231]). These results still held true when early relapses that occurred in the first 90 or 180 days were excluded from the analysis ([@CIT0085]). The lack of efficacy of lithium in a subgroup of patients might be due to lithium induced thyroid function abnormalities in a subpopulation of patients ([@CIT0013]). Overall, lamotrigine performed better in comparison with lithium in terms of remission and the persistence of subsyndromal symptoms ([@CIT0012]). Some positive results for NAC were also suggested by 2 posthoc analysis ([@CIT0389], [@CIT0391]).

#### Review and meta-analyses. {#s84}

One review confirmed the efficacy of lithium but reported that there is no definitive evidence as to whether or not lithium has an anti-suicidal effect ([@CIT0098]). A more recent meta-analysis confirmed the antisuicidal effect of lithium vs placebo but not its superiority over other agents except carbamazepine ([@CIT0123]). Two other studies support the usefulness of RLAI ([@CIT0070]) and of ziprasidone for the maintenance treatment of BD-I disorder in adults as an adjunct to lithium or valproate ([@CIT0126]). Another review identified 4 issues that limit the interpretation of trials (insufficient duration, enriched sample, possible conflation with iatrogenic adverse effects by abrupt medication discontinuation with beneficial effects on treatment, and a low overall completion rate) ([@CIT0655]).

Concerning meta-analysis, the first one for carbamazepine failed to prove the prophylactic efficacy ([@CIT0149]). A second one concluded that the data for oxcarbazepine are of very low quality not allowing firm conclusions ([@CIT0662]). A fair number of meta-analyses focused on lithium. One confirmed its efficacy but failed to find sufficient evidence to prove that a lithium-withdrawal relapse phenomenon exists, that is patients relapse soon after stopping lithium and the symptomatology turns refractory to treatment ([@CIT0151]). Another one supported an antisuicidal efficacy of lithium ([@CIT0650]). Three others confirmed the prophylactic antimanic efficacy of lithium but were equivocal for the prophylactic efficacy against depressive episodes ([@CIT0098]; [@CIT0231]; [@CIT0079]).

Furthermore, a number of meta-analytic studies confirmed the prophylactic antimanic efficacy of specific agents and the antidepressant of others. It is important to mention that among other more or less expected results, the antidepressant efficacy of valproate and imipramine was supported ([@CIT0068]) as well as of lithium ([@CIT0134]), while the prophylactic antidepressant efficacy of olanzapine was questioned ([@CIT0122]). Antipsychotics might be superior to lithium and anticonvulsants but with more adverse effects ([@CIT0666], [@CIT0667]).

The issue of combination treatment has been the focus of 2 meta-analyses. They both reported negative conclusions for the addition of antidepressants ([@CIT0172]; [@CIT0068]). A third analysis suggested that no monotherapy was associated with a significantly reduced risk for both manic/mixed and depressive relapse, and only quetiapine plus lithium or divalproex was associated with a significantly reduced risk for relapse towards both the manic/mixed and depressive pole ([@CIT0219]). This specific meta-analysis also pointed out that the majority of studies included samples enriched for response to a specific agent during the acute phase.

Finally, pharmaco-epidemiological data suggest that valproate and lithium might have a protective effect against any psychiatric hospitalization for patients with BD in a real world setting, while lamotrigine and carbamazepine might exert protective effects solely against depressive and manic episodes, respectively ([@CIT0306]).

### Treatment of Mixed Episodes {#s85}

Mixed episodes are no longer accepted as a diagnostic entity by DSM-5; instead "mixed features" is included as a specifier and this creates a degree of confusion for future treatment recommendations, since the 2 concepts differ significantly ([@CIT0188]). So far, mixed episodes have been combined with pure manic episodes in RCTs and results have been reported together. Only a few papers, usually posthoc analyses, report the results concerning mixed episodes separately. Unfortunately all data on mixed episodes stem from trials of acute mania and only one trial reports on the efficacy of lurasidone in bipolar depressive patients with mixed features. That trial supported the efficacy of lurasidone in these patients for the improvement of both depressive and manic symptoms ([@CIT0409]; [@CIT0609]). Another important limitation is that the results reported usually concern only the manic but not the depressive component of the mixed episode ([@CIT0195]). The ranking of the data for the treatment of mixed episodes is shown in [Table 6](#T6){ref-type="table"}.

###### 

Treatment of Mixed Episodes

                  Acute Phase   Maintenance Phase                                      
  --------------- ------------- ------------------- ---- ---- ---- ---- ---- ---- ---- ----
  Aripiprazole    3             3                   \-   \-   \-   2    \-   5    \-   \-
  Asenapine       4             4                   \-   \-   \-   \-   \-   \-   \-   \-
  Carbamazepine   3             3                   \-   \-   \-   \-   \-   \-   \-   \-
  Celecoxib       \-            \-                  5    5    \-   \-   \-   \-   \-   \-
  Haloperidol     \-            \-                  5    5    \-   \-   \-   \-   \-   \-
  Lithium         5             \-                  \-   \-   \-   \-   \-   \-   \-   \-
  OFC             4             4                   \-   \-   \-   \-   \-   \-   \-   \-
  Olanzapine      3             3                   2    2    1    \-   \-   \-   \-   \-
  Paliperidone    3             5                   \-   \-   \-   \-   \-   \-   \-   \-
  Quetiapine      5             \-                  \-   \-   \-   \-   \-   \-   \-   \-
  Risperidone     3             \-                  5    5    \-   \-   \-   \-   \-   \-
  Valproate       3             4                   \-   \-   \-   \-   \-   \-   \-   \-
  Ziprasidone     4             4                   \-   \-   \-   \-   \-   \-   \-   \-

Abbreviations: -, no data; Cbz, carbamazepine; Lam, lamotrigine; Li, lithium; MS, mood stabilizer; OFC, olanzapine-fluoxetine combination; Val, valproate.

The treatment options are rated on the basis of efficacy according to the rating system shown in [Table 1](#T1){ref-type="table"}.

### Treatment of Acute Mixed Episodes {#s86}

Aripiprazole and carbamazepine were found efficacious in the treatment of both the manic and the depressive component of acute mixed episodes ([@CIT0040]; [@CIT0694], [@CIT0696], [@CIT0628]; [@CIT0532]; [@CIT0604]). Ziprasidone was also found to be efficacious against both components, but the definition of mixed states was different from the DSM.

Olanzapine and valproate were reported to be efficacious against mania but the data are inconclusive concerning the depressive component ([@CIT0643], [@CIT0641]; [@CIT0037]; [@CIT0040]; [@CIT0572]; [@CIT0085]; [@CIT0237]; [@CIT0414]). The posthoc analysis of the 2 bipolar depressive trials suggested that olanzapine was efficacious in those patients with mixed features suggesting an effect also on the depressive component ([@CIT0634]). Furthermore, risperidone but not asenapine is reported to be efficacious against the manic component, but no data exist concerning their efficacy on the depressive component ([@CIT0341]; [@CIT0414]). A posthoc analysis suggested that asenapine but not olanzapine improved the quality of life in mixed patients ([@CIT0421]), and another 2 suggested that asenapine improved both the manic and depressive component in comparison with placebo and was also found superior to olanzapine concerning the manic but not the depressive component ([@CIT0408]; [@CIT0059]). However, a more recent trial was negative ([@CIT0358]). Paliperidone was efficacious only against the manic component ([@CIT0081]; [@CIT0066]). One study for quetiapine was a failed one ([@CIT0146]).

The combination of olanzapine olanzapine plus lithium or valproate have positive data concerning both components ([@CIT0036]; [@CIT0038]; [@CIT0337], [@CIT0090], [@CIT0296]). In mixed depression the OFC was comparable with olanzapine and both were superior to placebo, but due to the small number of subjects the report does not permit to derive conclusions ([@CIT0037]; [@CIT0057]). The data concerning the combination of haloperidol or risperidone plus lithium or valproate were negative ([@CIT0534]). Overall it seems that second generation antipsychotics (SGAs) are effective in treating acute mixed episodes of BD, with predominant manic symptoms. Their efficacy in treating depressed mixed episodes remains unclear ([@CIT0436]).

The only trial in patients in bipolar depressive episode with mixed features supported the efficacy of lurasidone in these patients for the improvement of both depressive and manic symptoms ([@CIT0409]; [@CIT0609]).

### Maintenance Treatment of Mixed Bipolar Episodes {#s87}

The data so far suggest that olanzapine prolongs time to relapse into any episode in patients with an index mixed episode ([@CIT0091], [@CIT0057]) while on the contrary, lithium and valproate had negative results in patients with a dysphoric manic index episode ([@CIT0082]). Additionally, the data are in support of the combination of quetiapine plus lithium or valproate ([@CIT0194]; [@CIT0013]) but are negative concerning aripiprazole in patients with an index mixed episode ([@CIT0203]).

Treatment of Rapid Cycling Patients {#s88}
-----------------------------------

The treatment of rapid cycling patients constitutes a challenge. Often their course frustrates the therapist and the evaluation of treatment is difficult because of the rapid switching from one pole to another ([@CIT0203]). The ranking of the treatment of rapid cycling patients is shown in [Table 7](#T7){ref-type="table"}.

###### 

Treatment of Rapid Cycling Patients during the Different Phases of BD

  Agent/modality (alphabetical order)   ACUTE mania   Depression   Maintenance
  ------------------------------------- ------------- ------------ ------------------
  Aripiprazole                          3             \-           3
  Carbamazepine                         \-            \-           2 (Li + Cbz)
  Lamotrigine                           \-            \-           5
  Lithium                               4             3            2 (Li, Li + Cbz)
  Olanzapine                            3             \-           \-
  Paroxetine                            \-            5            \-
  Quetiapine                            3             2            2 (Quet+ Val/Li)
  Risperidone, long-acting injectable   \-            \-           2 (RLAI+TAU)
  Valproate                             4             4            \-

Abbreviations: -, no data; Cbz, carbamazepine; Li, lithium; Quet, quetiapine; RLAI, risperidone long-acting injectable; TAU, treatment as usual; Val, valproate.

The treatment options are rated on the basis of efficacy according to the rating system shown in [Table 1](#T1){ref-type="table"}.

### Treatment of Acute Episodes in Rapid Cycling Patients {#s89}

Olanzapine is effective in reducing symptoms of mania and was well tolerated in rapid cycling BD-I patients as shown by a secondary analysis ([@CIT0548]). The pooling of data from 2 RCTs reported that improvement of mania with olanzapine was similar in rapid cyclers and non-rapid cyclers. However, rapid cyclers showed an earlier response ([@CIT0514]). One trial was also positive concerning aripiprazole in acutely manic rapid cycling patients ([@CIT0532]).

Although one study on acute mania in rapid cycling patients was a failed one ([@CIT0146]), one a priori planned subanalysis of data from rapid cycling patients with acute BD-I or BD-II depression suggested that quetiapine monotherapy (300--600 mg/d) was effective and well tolerated ([@CIT0095]). The posthoc analysis of the rapid cycling subsample of bipolar depressives from the BOLDER study confirmed this ([@CIT0137]), and finally the subanalysis of the data from a small number of depressed rapid cycling BD patients again suggested that 300 mg of quetiapine monotherapy was superior to placebo ([@CIT0607]).

It seems that lithium has a week but positive effect ([@CIT0589]) and also there are some positive but equivocal data for valproate ([@CIT0440]). On the other hand, the data are clearly negative for paroxetine ([@CIT0405]).

The combination of lithium and divalproex was not effective and the further addition of lamotrigine did not seem to add anything in Terms of efficacy ([@CIT0329])

### Relapse Prevention in Rapid Cycling Patients {#s90}

For the prevention phase, the data so far suggest that divalproex is not more effective than lithium ([@CIT0082]) and also that the combination of lithium plus divalproex is not better than lithium alone ([@CIT0236]). One small study reported that the combination of lithium plus carbamazepine did better than either agent alone ([@CIT0158]). It is interesting that the data are negative for lamotrigine, although in some secondary outcomes there was a beneficial signal especially in BD-II patients ([@CIT0088]). Overall, the widely believed concept among clinicians that divalproex is more effective than lithium in the long-term management of rapid-cycling BD was not supported by a trial on 139 patients ([@CIT0183]).

One posthoc analysis suggested that aripiprazole was efficacious ([@CIT0439]). There are no data on other antipsychotics in monotherapy concerning the maintenance phase. A posthoc analysis reported that rapid cycling patients did less well during the extended observation period than nonrapid cycling patients, regardless of treatment and that overall olanzapine and divalproex appeared comparable ([@CIT0602]).

Another study confirmed the efficacy and safety of quetiapine add-on to lithium or divalproex in the prevention of mood episodes in rapid cycling BD-I patients with most recent episode manic/mixed or depressive ([@CIT0194]). There was a North American study with a similar design as the previous one reporting similar results ([@CIT0013]). A large controlled trial that evaluated adjunctive maintenance treatment with RLAI on TAU in 240 BD-I patients with at least 4 mood episodes in the 12 months prior to study entry yielded positive results ([@CIT0385]).

The results of the STEP-BD support a role of antidepressants in the development of rapid cycling in a subpopulation of BD patients ([@CIT0555]; [@CIT0238]). A similar conclusion came from earlier randomized controlled study of rapid cycling patients using a double-blind on-off-on-off design with the use of tricyclic antidepressants ([@CIT0691])

Finally, the data are negative concerning the administration of 6 g/d of ethyl-eicosapentanoate as augmentation of treatment with mood stabilizers in rapid cycling patients with bipolar depression ([@CIT0012]).

One meta-analysis suggested that lithium is at least partially efficacious in rapid cycling patients ([@CIT0352]), another one suggested there is no clear advantage of any treatment option vs the others ([@CIT0651]), while a third one proposed that some atypical antipsychotics (especially quetiapine and olanzapine) may be considered as the first-line treatment options ([@CIT0144]). The meta-analysis of 20 studies published from 1974 to 2002 comparing subjects with rapid and nonrapid cycling BD reported that in contrast to common beliefs, lithium prophylaxis has at least partial efficacy in a considerable number of rapid cyclers, especially when antidepressants are avoided. Hypothyroidism may be associated with mood destabilization in vulnerable patients ([@CIT0352]).

Treatment of Special Conditions {#s91}
-------------------------------

### Treatment of Comorbid Conditions {#s92}

Comorbidities are common in bipolar patients and often need more elaborated therapeutic interventions ([@CIT0189], [@CIT0190], [@CIT0191]).

#### Treatment of comorbid substance abuse disorder (SUD). {#s93}

There are 2 placebo controlled trials suggesting that the combination of valproate and lithium in BD patients with co-occurring alcohol dependence improves both mood and alcohol use symptoms ([@CIT0544], [@CIT0545]) and that lithium treatment in BD adolescents improves mood and substance use symptoms ([@CIT0112]). Lithium can be used for the treatment of concomitant substance and polysubstance abuse ([@CIT0233], [@CIT0234]), and quetiapine and risperidone can reduce drug craving ([@CIT0443]). On the contrary, the data concerning quetiapine for alcohol abuse are negative ([@CIT0092]; Sherwood [@CIT0093]). For bipolar patients with alcohol dependence, the opiate receptor antagonist naltrexone could be useful (Sherwood [@CIT0090]), and a preliminary report is positive for acamprosate ([@CIT0649]) but negative concerning the treatment of any substance use with NAC ([@CIT0062]). One trial on the usefulness of citicoline in the treatment of cocaine use was inconclusive ([@CIT0094]) as was one study with the use of topiramate in alcohol dependence ([@CIT0618]).

There are open-label medication trials that provide limited support to quetiapine, aripiprazole, bupropion, and lamotrigine for the treatment of BD patients with cocaine dependence. Also, aripiprazole might be helpful in patients with alcohol use disorders ([@CIT0112]; [@CIT0562]).

Overall, while some data are available for alcohol, cannabis, and cocaine use comorbid with BD, the evidence is sparse concerning heroin, amphetamine, methamphetamine, and polysubstance SUD comorbid with BD ([@CIT0052]).

#### Treatment of comorbid anxiety and disorders. {#s94}

A posthoc analysis of anxiety symptoms with data from 2 RCTs of 8-week duration of quetiapine (300 or 600 mg/d) ([@CIT0106]; [@CIT0628]) reported that at endpoint there was no difference between treatment groups and placebo concerning the total HAM-A score, but there was a difference both for the psychic and the somatic anxiety subscale scores in comparison with placebo (*P*\<.001) ([@CIT0383]). Also, quetiapine XR (50--300 mg/d) was superior both to divalproex ER (500--3000 mg/d) and placebo in the improvement of anxiety in BD patients with comorbid panic attacks or generalized anxiety disorder (GAD) ([@CIT0567]). In another study, again quetiapine (300 or 600 mg/d) and paroxetine (20 mg/d) produced a significant improvement in anxiety in terms of change of HAM-A scale score from baseline in acutely depressed BD patients ([@CIT0405]). Of note, quetiapine (300--600 mg/d) also significantly improved the HAM-D score from baseline, while this was not the case with paroxetine (600--1800 mg/d; *P*=.279) ([@CIT0589]). However, another study was negative for quetiapine concerning its effect on depression in BD patients with GAD ([@CIT0228]).

Lurasidone (20--60 mg/d; n=166 or 80--120 mg/d) also significantly improved anxiety symptoms in comparison with placebo ([@CIT0128]). On the contrary, risperidone monotherapy was not an effective anxiolytic for BD patients with comorbid panic disorder or GAD in doses of 0.5--4 mg/d over 8 weeks of treatment ([@CIT0568]), and similar results were obtained with ziprasidone ([@CIT0608]).

The data concerning divalproex (rapidly titrated up to 2500 mg/d, as tolerated, to a target serum level of 50--100 mg/dL) are equivocal, because the only positive study was based on a very small study sample (25 outpatients with BD-I depression) ([@CIT0152]).

It is reasonable to suggest that also benzodiazepines can be used as adjunctive medication for sedation or for the treatment of anxiety, although abuse, tolerance, and dependence constitute important problems. Although approved for the treatment of GAD, pregabalin has no data in BD. However, again it is reasonable to suggest it might be a useful agent for the treatment of anxiety disorders that commonly accompany BD and could substitute for benzodiazepines. A significant advantage is that it is not metabolized by the liver.

There is one study suggesting that adjunctive topiramate could be beneficial in the treatment of BD with comorbid obsessive compulsive disorder, but the overall design and reporting of results does not permit reliable conclusions ([@CIT0542]).

The ranking of the treatment of comorbid anxiety is shown in [Table 3](#T3){ref-type="table"}.

#### Weight gain. {#s95}

Topiramate is not effective in the treatment of BD per se; however, it is unique because of its ability to cause weight loss at dosages of 50 to 200 mg/d. A review reported that more than 70% of patients taking topiramate for a mean duration of 5 months lost a mean of 5 to 6 kilograms ([@CIT0032]). However, topiramate might cause de novo depression and suicidality in some patients, although no completed suicides related to topiramate have been reported ([@CIT0195]).

#### Treatment of agitation. {#s96}

Probably most clinicians would choose antipsychotics in severely agitated bipolar patients, and this option is supported by a double blind clinical trial that reported that intramuscular haloperidol (5--10 mg) was equal in efficacy but faster acting in comparison with intramuscular clonazepam (1--2 mg) in agitated mania at 0, 30, and 60 minutes ([@CIT0119]). Similarly, i.m. olanzapine (10 mg, first 2 injections; 5 mg, third injection) was reported to be superior to lorazepam (2 mg, first 2 injections; 1 mg, third injection) for the control of agitation in manic patients. Already 2 hours after the first injection, patients treated with olanzapine showed a significantly greater reduction in scores on all agitation scales compared with patients treated with either placebo or lorazepam ([@CIT0417]).

Valproate oral loading of 20 mg/kg/d was reported to be comparable with haloperidol 0.2 mg/kg/d for the treatment of exited manic patients in a single blind study and the effect was evident within 3 days from starting ([@CIT0401]). Overall, valproate loading up to 30 mg/kg/d was reported to be safe and well tolerated ([@CIT0288]).

Inhaled loxapine exerted an antiagitation effect at 10 minutes at both the 5- and 10-mg doses and was superior to placebo at all time points measured. For safety reasons it has been recommended that inhaled loxapine should be restricted to a single dose in 24 hours and needs to be subject to a Risk Evaluation and Mitigation Strategy program ([@CIT0127]; [@CIT0355]). In Europe, 2 doses are allowed (the second must be given 2 hours after the initial inhalation) ([@CIT0438]).

The issue of agitation with aripiprazole is controversial. As an adverse event it is not reported in the dataset and on the contrary, aripiprazole is a recommended evidence based treatment against agitation associated with schizophrenia or bipolar mania ([@CIT0546]; [@CIT0252]; [@CIT0129]). However, it has been reported under naturalistic conditions ([@CIT0161]) and especially in vulnerable populations such as elderly patients ([@CIT0131]). Agitation has also been described when initiating aripiprazole in patients after prolonged treatment with potent D2 blocking agents that may result in an upregulation of postsynaptic dopamine receptors ([@CIT0359]). However, a major obstacle for a fair estimate of the rate of agitation with aripiprazole is that akathisia can easily be mistaken as agitation ([@CIT0630]), especially by less experienced raters.

### Treatment of Neurocognitive Deficits {#s97}

The presence of a significant neurocognitive deficit in BD patients has been solidly shown and it concerns all phases of the disorder, including periods of euthymia (Tsitsipa and [@CIT0210]). Galantamine may have specific benefits for episodic memory, but not processing speed, in patients with cognitive impairment as part of BD ([@CIT0236]). One study reported that pramipexole may improve neurocognition in euthymic patients only ([@CIT0097]) while the data are negative for NAC ([@CIT0061]).

Adjunctive intranasal insulin (40 IU q.i.d.; n=34) had a beneficial effect on executive function but not on the other neurocognitive measures in euthymic patients ([@CIT0052]). Also adjunctive mifepristone, which is a synthetic steroid, at 600 mg/d improved spatial working memory in BD depressed patients, and this was evident also 7 weeks after the cessation of treatment ([@CIT0690])

ECT was reported to produce an improvement in neurocognitive function similar to that of algorithm-based pharmacological treatment ([@CIT0334]).

### Suicide {#s98}

There is much discussion concerning the potential antisuicidal efficacy of specific drugs and especially of lithium. However, almost all the data come from studies of naturalistic and epidemiological nature and no controlled studies exist.

There is only one posthoc analysis that investigated suicidality in BD-I patients during treatment with olanzapine in combination with lithium or divalproex. In mixed patients with residual suicidality, suicidal thoughts were associated with somatic discomfort, agitated depression, and psychosis. It seems that combination therapy with olanzapine plus lithium (n=36) vs lithium alone (n=22) significanlty reduced the score in the suicidal item of the HAM-D by 58% vs 29% (*P*\<.05) within 1 week and all associated symptoms within 2 weeks by averages of 31% vs 12% (*P*\<.05) ([@CIT0294]). The analysis of pharmaco-epidemiological data suggests that treatment with lithium but not with valproate is associated with lower suicidality ([@CIT0256]; [@CIT0592]).

Nonbiological Treatment Options {#s99}
-------------------------------

There are some but overall limited data concerning the usefulness of specific adjunctive psychotherapies ([@CIT0513]; [@CIT0428]). Research so far has focused on acute depression and the maintenance phase but not on acute mania. These studies suffer from the same limitations and methodological problems as all psychotherapy trials do. There is no universally accepted standardized method to conduct this kind of study and blinding and the nature of the control intervention are unresolved limitations. The grading of these treatment options is shown in [Table 8](#T8){ref-type="table"}.

###### 

Grading of the Evidence for the Efficacy of Nonbiological Treatment Options

  Intervention                          Efficacy                       
  ------------------------------------- ---------- ---- ---- ---- ---- ----
  CBT                                   5          \-   3    \-   \-   \-
  Psychoeducation                       3          5    5    \-   \-   3
  IPSRT                                 4          \-   \-   \-   \-   \-
  Family intervention                   5          5    5    \-   \-   5
  Intensive psychosocial intervention   \-         \-   \-   \-   \-   \-
  Cognitive remediation                 5          5    5    \-   5    5
  Mindfulness based interventions       5          5    5    3    \-   \-

Abbreviations: -, no data; CBT, cognitive behavioral treatment; IPSRT, InterPersonal and Social Rhythms Therapy.

The treatment options are rated according to the rating system shown in [Table 1](#T1){ref-type="table"}.

### Cognitive-Behavioral Therapy (CBT) {#s100}

The overall data for the long-term efficacy of CBT either as monotherapy or as add on to psychoeducation and in comparison with TAU are negative concerning relapse prevention. However, there are some positive results for the acute depressive phase in BD ([@CIT0041]; [@CIT0558]; [@CIT0735]; [@CIT0141]; [@CIT0251]; [@CIT0420]; [@CIT0253]). A posthoc analysis suggested that CBT could be more effective than TAU in patients with \<12 previous episodes, but less effective in those with more episodes ([@CIT0558]). In BD patiens with insomnia, CBT for insomnia was superior to psychoeducation concerning manic relapses ([@CIT0282]).

### Psychoeducation {#s101}

The data on adjunctive psychoeducation suggest that in comparison with TAU or nonspecific intervention, it prevents relapse to both poles if administered to patients in clinical remission ([@CIT0486]; [@CIT0133], [@CIT0132]; [@CIT0374]; [@CIT0153]) but it has no effect on biological rhythms ([@CIT0109]). Again a posthoc analysis suggested that patients with more than 7 episodes did not show significant improvement with group psychoeducation for time to recurrence, and those with more than 14 episodes did not benefit from the treatment in terms of time spent ill ([@CIT0134]). A systematic review confirmed the above ([@CIT0075]).

### Interpersonal and Social Rhythm Therapy (IPSRT) {#s102}

Overall there are no convincing data on the usefulness of IPSRT during the maintenance phase of BD; however, there are some data suggesting that if applied early and particularly already during the acute phase, it might prolong the time to relapse ([@CIT0216], [@CIT0215]; [@CIT0616]; [@CIT0299]).

### Family Focus Treatment {#s103}

Overall the literature supports the idea that interventions that focus on families and caregivers exert a beneficial impact especially on family members, but the effect on the patients themselves is controversial and uncontrolled. Probably it improves issues like treatment adherence and family dynamics ([@CIT0423], [@CIT0422]; [@CIT0512]; [@CIT0514], [@CIT0515]; [@CIT0147])

### Intensive Psychosocial Intervention {#s104}

"Intensive" psychotherapy is another option but it is of unknown efficacy with limited research support ([@CIT0424], [@CIT0425]). The term refers to up to 30 sessions of CBT, IPSRT, or family focus treatment within 9 months.

### Cognitive Remediation and Functional Remediation {#s105}

The data are positive in improving functioning, that is the critical endpoint, but mostly negative concerning cognitive outcomes when using cognitive remediation techniques as add on to TAU in BD patients ([@CIT0397]; [@CIT0356]; [@CIT0653]), although a more recent posthoc analysis was promising ([@CIT0591]).

### Mindfulness-Based Interventions (MBCT) {#s106}

Overall the data do not support a beneficial effect of MBCT on the core symptoms of BD but also suggest that MBCT could be useful in the reduction of anxiety in BD patients. So far there are no data supporting its efficacy in the prevention of recurrences ([@CIT0703]; [@CIT0300]; [@CIT0480], [@CIT0481]).

### Internet-Based Interventions {#s107}

There is only one randomized trial that compared a completely Internet-based preventive program for BD, adjunctive to usual pharmacological management vs a control intervention. The results suggested no differences between treatment groups ([@CIT0043]). The design of the study precludes deriving general conclusions for the efficacy of web-based approaches. Another study that combined psychoeducation with mobile phone technology did not show any benefit vs paper and pencil method, however this could mean that a mobile phone approach could be an important alternative without compromising the outcome ([@CIT0160]).

Safety Issues With Pharmacotherapy of BD {#s108}
========================================

A comprehensive grading of all agents in terms of their safety and tolerability profile is shown in [Table 9](#T9){ref-type="table"}.

###### 

Grading of Treatment Options According to Safety Issues (According to the System Shown in [Table 1](#T1){ref-type="table"})

  Agent/modality (alphabetical order)   Grade   Comments
  ------------------------------------- ------- --------------------------------------------------------------------------------------------------------------------------------------------------
  Agomelatine                           2       Liver enzymes induction
  Allopurinol                           2       Swelling of mouth and lips, severe skin rashes, infections, eye irritation, hepatitis, appetite and weight loss, and painful or bloody urination
  Aripiprazole                          1       
  Armodafinil/modafinil                 2       Stimulant, risk for abuse
  Asenapine                             1       
  Bupropion                             1       
  Carbamazepine                         2       Hepatic enzymes induction, many adverse effects
  Cariprazine                           1       
  Celecoxib                             1       
  Chlorpromazine                        1       
  Clozapine                             3       Potentially lethal agranulocytosis, metabolic syndrome
  Donepezil                             1       
  ECT                                   2       Not preferred by patients, mild cognitive problems
  Escitalopram                          1       
  Eslicarbazepine                       1       
  Fluoxetine                            1       
  FEWP                                  1       
  Gabapentin                            1       
  Haloperidol                           2       EPS, Tardive dyskinesia, neuroleptic malignant syndrome, switch risk
  Imipramine                            2       Cardiac side effects, many adverse effects, switch risk
  Ketamine                              3       Stimulant
  L-sulpiride                           1       
  Lamotrigine                           2       Good overall tolerability but potentially lethal skin reaction that can be avoided by slow titration
  Levetiracetam                         3       Induction of suicidality
  levothyroxine (L-T4)                  2       Mild cardiovascular, skin and bone adverse effects
  Licarbazepine                         1       
  Lisdexamfetamine                      3       High risk for abuse and dependence
  Lithium                               2       Many adverse effects, weight gain, toxicity
  Loxapine inhalant                     1       
  Lurasidone                            1       
  N-acetyl cysteine                     1       
  Memantine                             1       
  Medroxyprogesterone                   1       
  Modafinil                             2       Stimulant, risk for abuse
  Olanzapine                            2       Metabolic syndrome
  Oxcarbazepine                         1       
  Paliperidone                          1       
  Paroxetine                            1       
  Perphenazine                          2       Switch risk, EPS, tardive dyskinesia, neuroleptic malignant syndrome
  Phenytoin                             2       Many adverse effects
  Phenelzin                             2       Many adverse effects
  Pimozide                              2       EPS, tardive dyskinesia, neuroleptic malignant syndrome
  Pioglitazone                          2       Not recommended in patients with diabetes mellitus type I and in liver disease. Absolute contraindication in heart failure patients
  Pramipexole                           2       Adverse effects include the induction of problematic behaviours and psychotic symptoms
  Pregnenolone                          2       Not well studied
  Quetiapine                            1       
  Risperidone                           1       
  RLAI                                  1       
  Sertraline                            1       
  Tamoxifen                             3       Deep vein thrombosis, cognitive disorder
  TMS                                   1       
  Topiramate                            3       Induction of depression and suicidality
  Tranylcypromine                       2       Many adverse effects
  Valproate                             1       Cautious use in women of childbearing age
  Venlafaxine                           2       Switch risk
  Verapamil                             1       
  Ziprasidone                           2       QTc prolongation, patients should undergo cardiologic examination before receiving ziprasidone

Abbreviations: ECT, electroconvulsive therapy; EPS, extrapyramidal signs; FEWP, Free and Easy Wanderer Plus; RLAI, risperidone long-acting injectable; TMS, transcranial magnetic stimulation.

Lithium {#s109}
-------

Lithium has a narrow therapeutic window concerning its dosage and plasma levels (recommended plasma level 0.6--1.2 mmol/L), and laboratory testing and thorough investigation before starting lithium treatment (ECG; kidney function etc.) is necessary. Unfortunately this often delays the initiation of treatment. Adverse events are more frequent with higher doses, while "rebound mania" has been described upon withdrawal. The most frequent adverse events include neurological, endocrinological (more often from the thyroid), cardiovascular, renal, gastrointestinal, hematological, and dermatological manifestations, and lithium intoxication is not rare. In clinical practice patients often complain of sedation and tremor and sometimes a decline in creative thinking ([@CIT0565]; [@CIT0179]; [@CIT0598]). A general negative impact of lithium on neurocognitive function has been reported ([@CIT0316]; [@CIT0349]; [@CIT0518]; [@CIT0593]; [@CIT0135]; [@CIT0380]; [@CIT0566]; [@CIT0179]; [@CIT0384]; [@CIT0348]; [@CIT0332]; [@CIT0292]; [@CIT0076]; [@CIT0560]; [@CIT0246]). It seems that there is a complex relationship between lithium treatment, female gender, hypothyroidism, and rapid cycling ([@CIT0142]; [@CIT0048]; [@CIT0048]; [@CIT0278]; [@CIT0194]). While most authors argue that lithium is neuroprotective, a neurotoxic effect is also possible in the long term, even at therapeutic levels, especially in combination with antipsychotics ([@CIT0194]). Comprehensive guidelines concerning lithium treatment and optimal therapeutic serum levels are available and should be applied ([@CIT0392]), and a recent review provides up-to-date information on its safety ([@CIT0438]).

Antiepileptics {#s110}
--------------

The recommended therapeutic valproate serum concentration is 50 to 150 mg/mL. It is not recommended to be used in women of childbearing age because of the high frequency of unplanned pregnancies in bipolar females and the relatively high teratogenicity of valproate. Other potential acute side effects are weight gain and hair loss. Its use has been associated with polycystic ovary syndrome (PCOS). It is to be noted however, that similar to epilepsy, there is an association between PCOS and major psychiatric disorders, including BD. An increased risk can also be demonstrated in their siblings suggestive of shared familial factors between PCOS and psychiatric disorders ([@CIT0113]).

The typical dosage of carbamazepine in the treatment of acute mania is 600 to 1800 mg/d (serum concentration 4--12 mg/mL). After several weeks under carbamazepine, an induction of hepatic enzymes (CYP 3A4) occurs and the drug levels drop and may require additional upward dose titration ([@CIT0064]). The dosage-related adverse effects include double or blurred vision, dizziness, sedation, ataxia, vertigo, gastrointestinal disturbances, cognitive impairment, hematological effects, and Stevens-Johnson syndrome including its related dermatologic effects ([@CIT0635], [@CIT0632]; [@CIT0069]).

The most significant drawback of lamotrigine treatment is the need to initiate it at 25 mg/d for 2 weeks, then 50 mg/d for another 2 weeks and then by increments of 25 to 50 mg/d thereafter to avoid a moderately high incidence of rash ([@CIT0561]).

Carbamazepine decreases lamotrigine concentrations by approximately 50%, and in combination therapy, lamotrigine can be started with higher dosages and faster titration. Vice versa, when combined with valproate a slower titration scheme is needed for lamotrigine, carbamazepine induces the metabolism of other agents as well, for example, risperidone ([@CIT0465]).

It is also important to note the adverse effects of topiramate because although it is not used in the treatment of BD per se, it is often administered in BD patients in order to lose weight or to treat a comorbid substance abuse disorder. It is reported that topiramate impairs attention, verbal memory, psychomotor speed, and word-finding even at very low dosages (25--50 mg/d). This impairment is reversible after discontinuation of the drug ([@CIT0543]; [@CIT0246]).

An important recent development was the safety warning by the FDA after a meta analysis that suggested that antiepileptics might double the suicidal risk ([@CIT0181]). The field remains uncertain, with some reports and authors supporting the FDA warning ([@CIT0450]; [@CIT0434]; [@CIT0240]; [@CIT0024]; [@CIT0031]; [@CIT0464]; [@CIT0478]; [@CIT0661]; [@CIT0739]; [@CIT0700]; [@CIT0195]; [@CIT0508]; [@CIT0576]). It is important to note that suicidality data came from the registration of adverse events rather than from systematically collected data ([@CIT0284]). However, it seems clear that topiramate, lamotrigine, and levetiracetam are related to increased suicidality in nonpsychiatric patients and this should be the focus of further research.

Antipsychotics {#s111}
--------------

The adverse effects of FGAs include EPS, tardive dyskinesia, and hyperprolactinaemia and the life-threatening but rather rare neuroleptic malignant syndrome, while the most frequent side effects of chlorpromazine are EPS, tardive dyskinesia, postural hypotension, and hepatotoxicity.

On the other hand, the most significant problem with some of the SGAs is weight gain, hyperlipidaemia, and diabetes mellitus. The treatment of these somatic conditions is difficult and the methods proposed have produced rather unsatisfactory results so far. Hyperprolactinaemia and EPS are the most frequent adverse effects with amisulpride. Akathisia and EPS are the adverse effects most often reported with aripiprazole.

Concerning olanzapine, the most frequent adverse effects include dry mouth, weight gain, increased appetite, diabetes mellitus and metabolic syndrome, and somnolence. The main adverse effects of quetiapine are persistent sedation and weight gain, however, to a lower extent than olanzapine. Maybe the XR formulation of quetiapine induces less sedation in comparison with the IR formulation ([@CIT0355]). The main side effects of risperidone are dose-related EPS, weight gain, sedation, and hyperprolactinemia. Somnolence, akathisia, and EPS as well as a significant QTc prolongation are the main adverse effects of ziprasidone treatment; however, ziprasidone is not associated with the metabolic syndrome ([@CIT0328]*).*

Reports on antipsychotics concerning adverse effects on neurocognition are rare and conflicting ([@CIT0291]; [@CIT0249]; [@CIT0474]). There are data suggesting that an executive function deficit is correlated with years of exposure to antipsychotic drugs ([@CIT0740]). This latter finding could reflect either the toxic effect of chronic psychosis, the toxic effect of long-term medication, or both. Current antipsychotic treatment in BD patients is reported to relate to worse performance in sustained attention and visuomotor speed, across all executive function tests as well as in semantic fluency, verbal learning, and recognition memory, even when studies were controlled for differences in clinical features ([@CIT0342]; [@CIT0011]; [@CIT0214]; [@CIT0302]).

Antidepressants {#s112}
---------------

There is a number of different adverse effects caused by antidepressants. Most of them are not severe and may cause significant burden to the patients but usually improve with time (NHS, 2014).

The adverse effects of SSRIs and serotonin and norepinephrine re-uptake inhibitors include agitation, shakiness, anxiety or feeling of being sick, indigestion, stomach aches, diarrhoea or constipation, loss of appetite, dizziness, insomnia and other sleep disorders, or, on the contrary, hypersomnia and sedation, headache, loss of libido, weight gain, excessive sweating, hyponatriaemia (especially in the elderly), and sexual dysfunction. The adverse effects of tricyclic antidepressants include: dry mouth, blurred vision, constipation, dysuria, drowsiness, dizziness, weight gain, excessive sweating, and heart rhythm problems. A rare but potentially life-threatening adverse event is the serotonin syndrome whose symptoms include confusion, agitation, muscle twitching, sweating, shivering, and diarrhea. Rare but serious cases may manifest with very high fever, epileptic fits, arrhythmia, and coma. All classes of antidepressants have been linked to an increased risk of developing type 2 diabetes, but the causality is uncertain.

There is a warning issued by the FDA (black box warning) concerning the risk of suicidality in pediatric patients taking SSRIs for depression ([@CIT0370]), and a number of papers suggest that antidepressants are related to an increased risk for suicidal behavior ([@CIT0527]; [@CIT0338], [@CIT0339], [@CIT0340]; [@CIT0381]; [@CIT0039]; [@CIT0283]) but not for completed suicide ([@CIT0702]). This might constitute one of the most interesting paradoxes of our contemporary psychiatry, since antidepressants prevent suicidal behavior among severely ill, frequently suicidal "real life" unipolar depressives but may provoke such behavior sometimes in less severe, actually nonsuicidal unipolar depressives ([@CIT0365]; [@CIT0025]; [@CIT0721]; [@CIT0584]; [@CIT0241]). It has been suggested that antidepressants induce suicidality essentially only in pseudo-unipolar patients ([@CIT0009]; [@CIT0520]; [@CIT0485]), while the data from the STAR\*D trial suggest the presence of a genetic vulnerability predisposing to the manifestation of new suicidal ideation after antidepressant treatment ([@CIT0357]; [@CIT0484], [@CIT0485]).

Switching to the Opposite Pole {#s113}
------------------------------

It is widely accepted among psychiatrists that both antidepressants and FGAs can induce a mood switch to the opposite pole, or a chronic, dysphoric, mixed, or irritable state in BD patients and may accelerate episode frequency and/or may cause other forms of course destabilization in patients with BD. However, hard evidence is limited and the bulk of evidence comes from chart reviews and retrospective and open studies. A comprehensive summary of the risk to induce switching for all agents during the 3 phases of treatment is shown in [Table 10](#T10){ref-type="table"}.

###### 

Risk of Various Agents to Induce the Opposite Mood Pole (Switch Risk)

                  Treatment phase        
  --------------- ----------------- ---- ----
  Aripiprazole    5                 5    5
  Asenapine       5                 \-   5
  Bupropion       \-                5    \-
  Carbamazepine   5                 \-   5
  ECT             \-                4    \-
  Escitalopram    \-                5    \-
  Fluoxetine      \-                \-   5
  Haloperidol     4                 \-   4
  Imipramine      \-                3    2
  Lamotrigine     5                 \-   5
  Lithium         5                 \-   5
  OFC             \-                5    5
  Olanzapine      5                 5    5
  Paliperidone    5                 \-   5
  Paroxetine      \-                5    5
  Perphenazine    4                 \-   2
  Quetiapine      5                 5    5
  RLAI            5                 \-   5
  Sertraline      \-                \-   5
  Valproate       5                 \-   5
  Venlafaxine     \-                3    \-
  Ziprasidone     5                 \-   5

Abbreviations: -, no data; ECT, electroconvulsive therapy; OFC, olanzapine-fluoxetine combination; RLAI, risperidone long-acting injectable.

The treatment options are rated in an analogous way to the rating system shown in [Table 1](#T1){ref-type="table"} as "efficacy to induce the opposite pole."

The literature suggests that without the concomitant use of an antimanic agent the switch rate to mania or hypomania is around 20 to 40% ([@CIT0077], [@CIT0078]; [@CIT0248]), while with the concomintant use of an antimanic agent the rate is reduced to 14% or below ([@CIT0444]; [@CIT0012]; [@CIT0280]; [@CIT0372]; [@CIT0652]). More recent reports suggest that switching is exclusively related to antidepressant monotherapy, while the concomitant use of an antimanic agent has a robust protective effect ([@CIT0687]). The results of the STEP-BD support the potentially harmful role of antidepressants in the long-term course of BD ([@CIT0654]; [@CIT0172], 2015). According to that study switching to the opposite pole was not dose dependent ([@CIT0621]). However, a number of larger RCTs reported negative data concerning switching with paroxetine and bupropion ([@CIT0541]), fluoxetine, even as monotherapy in BD-II patients ([@CIT0020]), and citalopram ([@CIT0552]). There are some data suggesting a higher risk of switching while on treatment with venlafaxine ([@CIT0016]; [@CIT0273]; [@CIT0012], [@CIT0013]; [@CIT0012]; [@CIT0012]) and imipramine ([@CIT0286]; [@CIT0444]; [@CIT0582]), but a more recent study reported that venlafaxine was equal to lithium and without any increase in the switch rate ([@CIT0379]).

It is important to mention that switching to mania or hypomania during treatment of comorbid OCD ([@CIT0701]; [@CIT0596]; [@CIT0672]; [@CIT0521]; [@CIT0488]) or panic disorder with antidepressants have been reported ([@CIT0479]; [@CIT0574]).

The switch risk is probably as high as 18.2% in the short term and 35.6% during the continuation phase ([@CIT0352]) and is higher in BD-I patients in comparison with BD-II (14.2% vs 7.1% in acute trials and 23.4% vs 13.9% in maintenance studies). The rates of switching in unipolar patients are lower than those of bipolar (1.5% in acute trials and 6.0% in maintenance studies) ([@CIT0073]; [@CIT0652]).

Haloperidol and perphenazine treatment have been associated with the development of dysphoria and depression, although the data are inconclusive for haloperidol ([@CIT0037]; [@CIT0731]). On the contrary, SGAs do not appear to induce depression, while some authors suggest they possess a mild protective property against switching ([@CIT0037]; [@CIT0017]; [@CIT0106]; [@CIT0323]; [@CIT0628]; [@CIT0057]). A recent meta-analysis reported that treating acute mania with SGAs is associated with a 42% lower risk of switch to depression than with haloperidol. Nevertheless, caution should be taken when considering this to be a class effect, as only olanzapine, quetiapine, and ziprasidone may show these advantages ([@CIT0245]).

Overall there are no data to suggest a generalized and class effect for antidepressants or FGAs concerning the induction of an affective switch. There are negative data concerning all SSRIs and SGAs studied and positive data only concerning venlafaxine, imipramine, and perphenazine. Some authors believe that at least the switch risk and perhaps also the risk for rapid cycling and new-onset suicidality have been overinterpreted ([@CIT0277]), and thus the issue of switching is still open and further research is needed. Also negative for the presence of a treatment-induced switch are the longitudinal data of Jules Angst ([@CIT0026]). For a safe use of antidepressants in BD, clinicians may follow the recommendations of the International Society for Bipolar Disorders Task Force ([@CIT0472]).

Review of Existing Guidelines for BD {#s114}
====================================

A number of treatment guidelines were identified and their reference lists were utilized ([@CIT0027], [@CIT0028], [@CIT0029]; [@CIT0605], [@CIT0499], [@CIT0611], [@CIT0500]; [@CIT0211]; 1997; [@CIT0004]; [@CIT0257], [@CIT0256], [@CIT0230], [@CIT0261]; [@CIT0307]; [@CIT0354]; [@CIT0398]; [@CIT0243]; [@CIT0045]; [@CIT0050]; [@CIT0530], [@CIT0529]; [@CIT0159]; [@CIT0247]; [@CIT0107]; [@CIT0010]; [@CIT0431]; [@CIT0273], [@CIT0274], [@CIT0260], [@CIT0013], [@CIT0275], 2011, [@CIT0276]; [@CIT0274]; [@CIT0287]; [@CIT0718], [@CIT0715], [@CIT0073], [@CIT0221], [@CIT0716], [@CIT0719]; [@CIT0442]; [@CIT0459]; [@CIT0372]; [@CIT0308]; [@CIT0446]; [@CIT0052]; [@CIT0074]; [@CIT0052]; [@CIT0526]; [@CIT0052]; [@CIT0429]; [@CIT0059]; [@CIT0173]; [@CIT0705]). An additional source was the National Institute of Clinical Excellence (NICE) guideline concerning BD ([@CIT0448]), while the latest version of the guidelines of the British Association of Psychopharmacology ([@CIT0261]) were included, although they were published after the date of last literature search.

A description of the most important and most recent guidelines (after 2005) will be included in the text that follows. In [Tables 17](#T17){ref-type="table"}, [21](#T21){ref-type="table"}, and [25](#T25){ref-type="table"} there is a detailed description of difference between the current CINP guidelines and previously developed guidelines by other bodies.

American Psychiatric Association Treatment Guidelines for BD {#s115}
------------------------------------------------------------

In 2008 the APA developed a draft of new guidelines after a thorough review of the literature. However, they were never published because of unresolved issues pertaining to the conflict of interest.

The Canadian Network for Mood and Anxiety Treatments and International Society on Bipolar Disorder Guidelines {#s116}
-------------------------------------------------------------------------------------------------------------

The most recent 2013 version of the Canadian Network for Mood and Anxiety Treatments and International Society on Bipolar Disorder guidelines ([@CIT0203]) suggests that for the treatment of acute manic episodes the first line recommendation is monotherapy with lithium, divalproex, divalproex ER, olanzapine, risperidone, quetiapine, quetiapine XR, aripiprazole, ziprasidone, asenapine, or paliperidone ER, and adjunctive therapy with risperidone, quetiapine, olanzapine, aripiprazole, asenapine on lithium, or divalproex. The second line includes monotherapy with carbamazepine, carbamazepine ER, ECT, or haloperidol and combination therapy with lithium plus divalproex. The third line of treatment includes monotherapy with chlorpromazine, clozapine, oxcarbazepine, tamoxifen, or cariprazine and combination therapy with lithium or divalproex plus haloperidol, lithium plus carbamazepine, or adjunctive tamoxifen. They do not recommend monotherapy with gabapentin, topiramate, lamotrigine, verapamil, or tiagabine and combination therapy with risperidone or olanzapine plus carbamazepine.

For the treatment of acute BD-I depression as first line option they recommend monotherapy with lithium, lamotrigine, quetiapine, or quetiapine XR and combination therapy with lithium or divalproex or olanzapine plus an SSRI, lithium plus divalproex and lithium, or divalproex plus bupropion. The second line includes monotherapy with divalproex or lurasidone and combination therapy with quetiapine plus an SSRI, adjunctive modafinil, and lithium or divalproex plus lamotrigine or lurasidone. The third line includes monotherapy with carbamazepine, olanzapine, or ECT or combination therapy with lithium plus carbamazepine or pramipexole, lithium or divalproex plus venlafaxine, lithium plus MAOI, lithium or divalproex or atypical antipsychotic plus a TCA, lithium or divalproex or carbamazepine plus an SSRI plus lamotrigine, and quetiapine plus lamotrigine. They do not recommend monotherapy with gabapentin, aripiprazole, or ziprasidone and combination therapy with adjunctive ziprasidone or levetiracetam.

For the maintenance treatment, the first line recommendation includes monotherapy with lithium, lamotrigine, divalproex, olanzapine, quetiapine, risperidone LAI, and aripiprazole and adjunctive therapy with quetiapine, risperidone LAI, aripiprazole,e or ziprasidone on lithium or divalproex. The second line monotherapy includes carbamazepine and paliperidone ER and combination therapy with lithium plus divalproex or carbamazepine, lithium or divalproex plus olanzapine, risperidone or lamotrigine, and olanzapine plus fluoxetine. The third line monotherapy includes asenapine and the adjunctive therapy includes phenytoin, clozapine, ECT, topiramate, omega-3-fatty acids, oxcarbazepine, gabapentin, and asenapine. They do not recommend monotherapy with gabapentin, topiramate, or antidepressants and adjunctive therapy with flupenthixol.

The World Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for the Biological Treatment of BD {#s117}
----------------------------------------------------------------------------------------------------------------

The latest WFSBP guidelines utilized a modified version of the PORT method to grade the data concerning efficacy ([@CIT0013], [@CIT0275], [@CIT0276]) and afterwards utilized a secondary classification to include also safety and tolerability.

For the treatment of acute mania, as first choice agents are ranked aripiprazole, valproate, risperidone, and ziprasidone. As second choice, olanzapine, quetiapine, asenapine, carbamazepine, haloperidol, and lithium were recommended. The third choice includes chlorpromazine, paliperidone, phenytoin, pimozide, and tamoxifen. The fourth includes amisulpride, clonazepam, clozapine, levetiracetam, lorazepam, nimodipine, oxcarbazepine, retigabine, zonisamide, zotepine, and ECT. The fifth and final choice includes verapamil. With the utilization of this classification, the WFSBP suggests that concerning the treatment of acute mania the first step includes monotherapy with first choice agents. The second step would be switching to another first-choice agent or combine 2 first choice agents. Similarly the third step includes combination of 2 first-choice agents. The fourth and fifth steps include combinations of agents essentially according to the judgement of the therapist.

For the treatment of acute bipolar depression, the WFSBP guidelines suggest that first choice agent is only quetiapine, while the next-best option includes olanzapine, fluoxetine, lamotrigine, valproate, OFC, lithium plus lamotrigine, adjunctive modafinil, NAC on lithium or valproate, and FEWP plus carbamazepine. A variety of combinations are proposed as next steps.

For the treatment during the maintenance phase the guidance is more complex and on the basis of the available data the WFSBP guidelines suggest the use of aripiprazole, lamotrigine, lithium, quetiapine, olanzapine, and risperidone, but they note that not all of them prevent both mania and depression. They also note the problems because of the metabolic syndrome induced by some of these agents when used for prolonged periods of time. They also suggest the avoidance of typical antipsychotics because of the risk to induce tardive dyskinesia.

British Association for Psychopharmacology {#s118}
------------------------------------------

The 2016 British Association for Psychopharmacology guidelines for the treatment of BD ([@CIT0261]) recommend for acute mania antidopaminergic agents, lithium, or valproate. For acute bipolar depression they recommend quetiapine, olanzapine, olanzapine plus fluoxetine, antidepressants, lurasidone, and lamotrigine as combination. It also recommends family focused therapy, IPSRT, and CBT as add-on to medication but also CBT as monotherapy as an extrapolation of unipolar depression studies. For the maintenance phase they recommend lithium (for mania, depression, and suicide), dopamine antagonists, and partial agonists as well as valproate (mainly for mania), lamotrigine (for depression), and family focused therapy, CBT, and IPSRT as add-on to medication.

The UK NICE Treatment Guidelines for BD {#s119}
---------------------------------------

Concerning acute mania, the 2014 NICE ([@CIT0448]) guidelines recommend the use of olanzapine, risperidone, quetiapine, or haloperidol. If the patient does not respond it is recommended to change to another antipsychotic, and the choice should be made also on the basis of previous response if it exists. If the patient is already under treatment with lithium or valproate then the recommendation is to increase dosage to the highest permitted, and reassessment should follow before the changing of medication. If an antidepressant is in place, it should be discontinued. The second step includes combination of lithium or valproate plus an antipsychotic and the third step demands hospitalization. The NICE warns against the use of gabapentin, lamotrigine, and topiramate in acute mania.

For acute bipolar depression, the NICE recommends olanzapine, OFC, quetiapine, lamotrigine, lithium, and valproate. If the patient is already under treatment with lithium or valproate then the recommendation is to increase the dosage to the highest permitted, and reassessment should follow before the changing of medication. The next step includes combination of lithium or valproate plus quetiapine or OFC. The third step includes lithium plus lamotrigine or olanzapine and valproate plus lamotrigine. The NICE warns against the use of gabapentin and topiramate.

During the maintenance phase, the NICE guidelines recommend as first line treatment the continuation of the treatment the patient received during the acute phase and led to the resolution of the symptoms. Irrespective of predominant polarity the continuation of this treatment should be done for at least 3 to 6 months. In case the patient does not wish to follow this, it is recommended to change treatment to lithium, olanzapine, quetiapine, valproate, or lithium plus valproate. Again, NICE warns against the use of gabapentin and topiramate.

The procedure and the interpretation of evidence as presented in the NICE guidelines have been criticized ([@CIT0304]).

Efficacy, Recommendation Level, and Precise Treatment Algorithm {#s120}
===============================================================

The detailed table of the efficacy level for all treatment options during all phases and against specific features of BD is shown in web appendix 1. The detailed table of the recommendation level for all treatment options during all phases and against specific features of BD is shown in web appendix 2. Add-on and combination data were merged for the sake of simplicity. Additionally, the detailed precise algorithm that was developed is shown in web appendix 3.

The levels of recommendation concerning monotherapy in acute mania and recommended dosages for medication options are shown in [Table 11](#T11){ref-type="table"}, while the recommendation levels for combination treatment are shown in [Table 12](#T12){ref-type="table"}. Recommendation levels concerning treatment options for rapid cycling patients are shown in [Table 13](#T13){ref-type="table"} and the effects on concomitant depressive and psychotic features are shown in [Table 14](#T14){ref-type="table"}. The recommendation levels for monotherapy and combination treatment in patients with a DSM-IV-TR mixed episode and the specific effects on the manic and the depressive component are shown in [Table 15](#T15){ref-type="table"} (provided here for academic reasons).

###### 

Levels of Recommendation Concerning Monotherapy in Acute Mania and Recommended Dosages for Medication Options

  Agent/modality    Recommendation level   Recommended dosage (mg/d)
  ----------------- ---------------------- ---------------------------------------------------------------------------------
  Aripiprazole      1                      15--30 mg/d
  Asenapine         1                      10--20 mg/d
  Cariprazine       1                      3--12 mg/d
  Paliperidone      1                      3--12 mg/d
  Quetiapine        1                      400--800 mg/d
  Risperidone       1                      2--6 mg/d
  Valproate         1                      1200--3000 mg/d (loading dose 20--30 mg/kg body weight; serum level 75--150 mg)
  Carbamazepine     2                      600--1200 mg/d (serum level 4--15 mg/L)
  Haloperidol       2                      5--20 mg/d
  Lithium           2                      600--1200 mg/d (serum level 0.8--1.3 mmol)
  Olanzapine        2                      10--20 mg/d
  ECT               3                      
  Oxcarbazepine     4                      900--1800 mg/d
  Chlorpromazine    4                      300--1000 mg/d
  Pimozide          4                      2--16 mg/d
  Tamoxifen         4                      40--80 mg/d
  Ziprasidone       4                      80--160 mg/d\`
  Eslicarbazepine   5                      
  Gabapentin        5                      
  Lamotrigine       5                      
  Licarbazepine     5                      
  TMS               5                      
  Topiramate        5                      
  Verapamil         5                      

Abbreviations: ECT, electroconvulsive therapy; NR: not recommended; TMS, transcranial magnetic stimulation.

###### 

Recommendation levels for combination treatment for acute mania

  Agent/modality        MS   Li   Val   Cbz   FGAs
  --------------------- ---- ---- ----- ----- ------
  Asenapine             1    \-   \-    \-    \-
  Haloperidol           2    2    2     2     \-
  Olanzapine            2    \-   2     5     \-
  Aripiprazole          2    \-   \-    \-    \-
  Medroxyprogesterone   5    \-   \-    \-    \-
  Celecoxib             \-   \-   2     \-    \-
  Quetiapine            3    3    \-    \-    \-
  Risperidone           3    \-   5     \-    \-
  Tamoxifen             4    4    \-    \-    \-
  Allopurinol           5    2    \-    \-    5
  Paliperidone          5    \-   \-    \-    \-
  Ziprasidone           5    \-   \-    \-    \-
  Gabapentin            5    \-   \-    \-    \-
  Topiramate            5    \-   \-    \-    \-
  Lamotrigine           \-   \-   \-    \-    \-
  Lithium               \-   \-   \-    2     \-
  Oxcarbazepine         \-   4    \-    \-    \-
  Valproate             \-   \-   \-    \-    2

Abbreviaitons: Cbz, carbamazepine; FGA, first generation antipsychotic; Li, lithium; MS, mood stabilizer; Val, valproate.

###### 

Recommendation Levels for Monotherapy in Rapid Cycling Patients in an Acute Manic Episode

  Agent/modality   Recommendation level
  ---------------- ----------------------
  Quetiapine       3
  Aripiprazole     3
  Olanzapine       3
  Valproate        4
  Lithium          4

###### 

Recommendation Levels for Monotherapy in Patients in an Acute Manic Episode and the Specific Effect on Concomitant Depressive Symptoms (Mixed Features) and Psychotic Features

  Agent/modality   Therapeutic effect on       
  ---------------- ----------------------- --- ----
  Quetiapine       1                       3   3
  Risperidone      1                       3   3
  Aripiprazole     1                       5   3
  Asenapine        1                       5   \-
  Olanzapine       2                       3   3
  Carbamazepine    2                       5   \-
  Cariprazine      1                       5   \-
  Haloperidol      2                       5   3
  Lithium          2                       5   3
  Tamoxifen        4                       5   4
  Valproate        1                       5   \-
  Ziprasidone      2                       5   3

###### 

Recommendation Levels for Monotherapy and Combination Treatment in Patients in a DSM-IV-TR Mixed Episode and the Specific Effect on the Manic and the Depressive Component

                  Monotherapy   Combination with MS        
  --------------- ------------- --------------------- ---- ----
  Olanzapine      3             3                     2    2
  Asenapine       3             3                     \-   \-
  Aripiprazole    3             3                     \-   \-
  Carbamazepine   3             3                     \-   \-
  Valproate       3             4                     \-   \-
  Paliperidone    3             5                     \-   \-
  Risperidone     3             \-                    5    5
  OFC             4             4                     \-   \-
  Ziprasidone     4             4                     \-   \-
  Lithium         5             \-                    \-   \-
  Quetiapine      5             \-                    \-   \-
  Celecoxib       \-            \-                    5    5
  Haloperidol     \-            \-                    5    5

Abbreviations: MS, mood stabilizer; OFC, olanzapine-fluoxetine combination.

The chart of the algorithm for acute mania/hypomania on the basis of strict evidence and by taking into consideration specific clinical features is shown in [Table 16](#T16){ref-type="table"}. The comparison of this algorithm to previously developed guidelines for acute mania is shown in [Table 17](#T17){ref-type="table"}.

###### 

Precise Evidence-Based Alrogithm to Treat Acute Manic Episodes on the Basis of Specific Clinical Characteristics

  Step                                                                                                                                                           First                                                                                                                                                                                                Second                                                                                                                                                                                                                                                                     Third                                                                            Fourth                                                                                                                                                                                                                                                   Fifth
  -------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------
  **All cases**                                                                                                                                                  Discontinue treatment with antidepressants                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  **Rapid cycling**                                                                                                                                              Start with aripiprazole or quetiapine monotherapy. In nonpsychotic cases valproate is also an option Take into consideration the previous history of psychotic features.                             Olanzapine or lithium monotherapy                                                                                                                                                                                                                                          Combination treatment of lithium or valproate with quetiapine, or risperidone.   Apply ECT on top of pharmacological treatment. Monotherapy with chlorpromazine, pimozide, or tamoxifen. Options are also combination treatments of lithium or valproate plus tamoxifen or the combination of risperidone or oxcarbazepine plus lithium   Various combinations of medication according to anecdotal knowledge or the personal experience of the therapist, ECT if not applied earlier
  **Nonrapid cycling with psychotic features**                                                                                                                   Start with aripiprazole, cariprazine, paliperidone, quetiapine, or risperidone monotherapy.                                                                                                          Monotherapy with haloperidol, lithium, olanzapine or ziprasidone or combination treatment of lithium or valproate with aripiprazole, haloperidol or olanzapine. Lithium combinations with allopurinol\* is also an option. Another combination is valproate plus an FGA.                                                                                                                                                                                                                                                                                                                                             
  **Nonrapid cycling without psychotic features**                                                                                                                All options that are suitable in the presence of psychotic features and also valproate and asenapine monotherapy are a choice. Take into consideration the previous history of psychotic features.   All options that are suiTable in the presence of psychotic features and also monotherapy with carbamazepine or valproate plus celecoxib\* are an option Take into consideration the previous history of psychotic features.                                                                                                                                                                                                                                                                                                                                                                                          
  **Mixed Features**                                                                                                                                             Start with quetiapine or risperidone monotherapy.                                                                                                                                                    Olanzapine monotherapy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  **All other cases**                                                                                                                                            If the patient is already under one of the above 'first step' monotherapy or under combination therapy of any kind and response is unsatisfactory, switch into another 'first step' monotherapy.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  **In case the personal history of the patient suggests this is not an option, proceed to next step and switch to the closest second step treatment option.**   Proceed to next step                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
  **Mixed episode**                                                                                                                                              Start with combination of olanzapine plus valproate or maybe lithium                                                                                                                                 Monotherapy with olanzapine, aripiprazole, or carbamazepine.                                                                                                                                                                                                               Valproate monotherapy                                                            OFC or ziprasidone monotherapy.                                                                                                                                                                                                                          

Abbreviations: CBT, cognitive behavioral treatment; Cbz, carbamazepine; ECT, electroconvulsive therapy; IPSRT, InterPersonal and Social Rhythms Therapy; Lam, lamotrigine; Li, lithium; MS, mood stabilizer; OFC, olanzapine fluoxetine combination; rTMS, repetitive Transcranial Magnetic Stimulation; Val, valproate.

\*No wide clinical experience.

###### 

Comparison of the Detailed Algorithm to Previously Developed Guidelines for Acute Mania

                    CINP 2016   WFSBP 2013^a^   CANMAT and ISBD 2013   [@CIT0448] ^b^   BAP 2016^b^
  ----------------- ----------- --------------- ---------------------- ---------------- -------------
  Aripiprazole      1           1               1                      \-               3
  Asenapine         1           3               1                      \-               3
  Cariprazine       1           \-              3                      \-               3
  Paliperidone      1           3               1                      \-               3
  Quetiapine        1           3               1                      1                1
  Risperidone       1           1               1                      1                1
  Valproate         1           1               1                      1                2
  Carbamazepine     2           3               2                      \-               3
  Haloperidol       2           3               2                      1                1
  Lithium           2           3               1                      1                3
  Olanzapine        2           3               1                      1                1
  Ziprasidone       2           1               1                      \-               3
  ECT               3           4               2                      \-               3
  Oxcarbazepine     4           4               3                      \-               \-
  Chlorpromazine    4           3               3                      \-               3
  Pimozide          4           3               \-                     \-               3
  Tamoxifen         4           3               3                      \-               \-
  Eslicarbazepine   NR          \-              \-                     \-               \-
  Gabapentin        NR          NR              NR                     NR               \-
  Lamotrigine       NR          NR              NR                     NR               \-
  Licarbazepine     NR          \-              \-                     \-               \-
  rTMS              NR          \-              \-                     \-               \-
  Topiramate        NR          NR              NR                     NR               \-
  Verapamil         NR          \-              \-                     \-               \-
  Phenytoin         \-          3               \-                     \-               \-
  Clozapine         \-          4               3                      \-               3
  Amisulpride       \-          4               \-                     \-               3
  Clonazepam        \-          4               \-                     \-               \-
  Leviracetam       \-          4               \-                     \-               \-
  Lorazepam         \-          4               \-                     \-               \-

Abbreviations: ECT, electroconvulsive treatment; NR, not recommended; rTMS, repetitive Transcranial Magnetic Stimulation.

The grading is not uniform; instead it reflects the grading utilized by individual guidelines and the table aims only to give an image of how different guidelines prioritize treatment options.

Numbers correspond to steps not to efficacy ranking.

^a^NICE and BAP ordering is on the basis of line of treatment.

^b^Step 2 in the WFSBP guideline would be a combination of 2 grade "1" recommended medication, or switch from one grade "1" medication to another.

The levels of recommendation concerning monotherapy in acute bipolar depression, in comorbid conditions, and rapid cycling patients and recommended dosages for medication options are shown in [Table 18](#T18){ref-type="table"}, while the levels of recommendation concerning combination treatment are shown in [Table 19](#T19){ref-type="table"}.

###### 

Level of Recommendation Concerning Monotherapy in Acute Bipolar Depression, in Comorbid Conditions and Rapid Cycling Patients, and Recommended Dosages for Medication Options

  Agent/modality    Overall   BD-I   BD-II   Depressive core   Comorbid anxiety   Rapid cycling   Recommended dosage (mg/d)
  ----------------- --------- ------ ------- ----------------- ------------------ --------------- ---------------------------------
  Quetiapine        1         3      3       3                 3                  2               300--600 mg/d
  Lurasidone        1         \-     \-      3                 3                  \-              20--120 mg/d
  OFC               2         2      \-      3                 \-                 \-              6 + 25; 6 + 50; 12 + 50 mg/d
  Escitalopram      \-        \-     1       \-                \-                 \-              10 mg/d
  Fluoxetine        2         \-     3       \-                \-                 \-              20--80 mg/d
  Olanzapine        2         4      \-      3                 \-                 \-              5--20 mg/d
  Carbamazepine     3         \-     \-      \-                \-                 \-              300--800 mg/d
  Valproate         3         3      5       3                 3                  4               500--2500 mg/d (50--100 mcg/mL)
  Aripiprazole      3         3      \-      \-                \-                 \-              5--30 mg/d
  Imipramine        3         \-     \-      \-                \-                 \-              75--300 mg/d
  Lamotrigine       3         3      3       3                 \-                 \-              50--200 mg/d
  Phenelzine        3         \-     \-      \-                \-                 \-              15--90 mg/d
  Lithium           4         \-     4       \-                5                  3               600--1800 mg/d
  Tranylcypromine   4         4      4       \-                \-                 \-              20--30 mg/d
  Venlafaxine       4         4      4       \-                \-                 \-              75--225 mg/d
  Paroxetine        5         5      5       \-                3                  5               20 mg/d
  Ziprasidone       5         5      \-      \-                5                  \-              
  Gabapentin        5         \-     \-      \-                \-                 \-              
  rTMS              5         \-     \-      \-                \-                 \-              
  Risperidone       \-        \-     \-      \-                5                  \-              

Abbreviations: NR, not recommended; OFC, olanzapine-fluoxetine combination; rTMS, repetitive Transcranial Magnetic Stimulation.

###### 

Level of Recommendation Concerning Combination Treatment in Acute Bipolar Depression

  Agent/modality         MS   Cbz   Lam   Li   Val
  ---------------------- ---- ----- ----- ---- -----
  Lurasidone             2    \-    \-    \-   \-
  Modafinil              2    \-    \-    \-   \-
  Pramipexole            2    \-    \-    \-   \-
  Pioglitazone           \-   \-    \-    2    \-
  Armodafinil            4    \-    \-    \-   \-
  Ketamine               4    \-    \-    \-   \-
  Paroxetine             5    5     \-    5    5
  Ziprasidone            5    \-    5     5    5
  Bupropion              5    \-    \-    \-   \-
  Celecoxib              5    \-    \-    \-   \-
  Levetiracetam          5    \-    \-    \-   \-
  Levothyroxine (L-T4)   4    \-    \-    \-   \-
  Risperidone            5    \-    \-    \-   \-
  Lithium                \-   \-    2     \-   \-
  Memantine              \-   \-    5     \-   \-
  FEWP                   \-   4     \-    \-   \-
  Oxcarbazepine          \-   \-    \-    4    \-
  Lamotrigine            \-   \-    \-    2    \-
  L-sulpiride            \-   \-    \-    3    \-
  Fluoxetine             \-   \-    \-    4    \-
  Agomelatine            5    \-    \-    5    5
  Aripiprazole           \-   \-    \-    5    \-
  Imipramine             \-   \-    \-    5    \-

Abbreviations: Cbz, carbamazepine; FEWP, Free and Easy Wanderer Plus (herbal agent); Lam, lamotrigine; MS, mood stabilizer; Val, valproate.

The chart of the algorithm for acute bipolar depression is shown in [Table 20](#T20){ref-type="table"}. The comparison of this algorithm to previously developed guidelines for acute bipolar depression is shown in [Table 21](#T21){ref-type="table"}.

###### 

Precise Algorithm to Treat Acute Bipolar Depressive Episodes on the Basis of Specific Clinical Characteristics

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Steps              First                                                                                                                                 Second                                                           Third                                                                                       Fourth                                                           Fifth
  ------------------ ------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------- ------------------------------------------------------------------------------------------- ---------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------
  Overall            Start with quetiapine or lurasidone\                                                                                                  Add a mood stabilizer on lurasidone, modafinil or pramipexole\   Valproate, aripiprazole, imipramine, phenelzin, carbamazepine or lamotrigine monotherapy\   Tranylcypromine or lithium monotherapy\                          ECT or various combinations of medication according to anecdotal knowledge or the personal experience of the therapist
                     Consider CBT as add-on to medication and according to the patient preference and to availability. Never consider CBT as monotherapy   Lithium plus lamotrigine, or pioglitazone\*\                     Lithium plus L-sulpiride                                                                    Venlafaxine preferably in combination with an antimanic agent\   
                                                                                                                                                           Olanzapine monotherapy or OFC                                                                                                                                Armodafinil or ketamine on a mood stabilizer\                    
                                                                                                                                                                                                                                                                                                                        Lithium plus fluoxetine\                                         
                                                                                                                                                                                                                                                                                                                        Carbamazepine plus FEWP\                                         
                                                                                                                                                                                                                                                                                                                        Mood stabilizer plus levothyroxine (L-T4)\                       
                                                                                                                                                                                                                                                                                                                        Lithium plus oxcarbazepine                                       

  Rapid cycling      If BD-I start with valproate, in BD-II with lithium                                                                                                                                                                                                                                                                                                                 

  No rapid cycling   If BD-II start with escitalopram or fluoxetine monotherapy                                                                                                                                                                                                                                                                                                          

  Comorbid\          Add paroxetine, quetiapine, valproate or lurasidone and consider Mindfulness based interventions as add-on to these agents                                                                                                                                                                                                                                          
  anxiety                                                                                                                                                                                                                                                                                                                                                                                
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Abbreviations: CBT, cognitive behavioral treatment; Cbz, carbamazepine; ECT, electroconvulsive therapy; FEWP, Free and Easy Wanderer Plus (herbal agent); IPSRT, InterPersonal and Social Rhythms Therapy; Lam, lamotrigine; Li, lithium; MS, mood stabilizer

OFC, olanzapine fluoxetine combination; rTMS, repetitive Transcranial Magnetic Stimulation; Val, valproate.

\*No wide clinical experience.

###### 

Comparison of the Presise Algorithm to Previously Developed Guidelines for Acute Bipolar Depression Concerning Monotherapy

                    CINP 2016   WFSBP 2013^a^   CANMAT and ISBD 2013   [@CIT0448] ^b^   BAP 2016^b^
  ----------------- ----------- --------------- ---------------------- ---------------- -------------
  Lurasidone        1           \-              2                      \-               1
  Quetiapine        1           1               1                      1                1
  Escitalopram      2^c^        \-              \-                     \-               3
  Fluoxetine        2^c^        1               \-                     \-               3
  Olanzapine        2           1               3                      1                1
  OFC               2           1               1                      1                1
  Aripiprazole      3           NR              NR                     \-               \-
  Imipramine        3                                                                   4
  Lamotrigine       3           1               1                      1                2
  Phenelzin         3                                                                   \-
  Valproate         3           1               2                      1                \-
  Carbamazepine     3           1               3                      \-               \-
  Lithium           4           1               1                      1                3
  Tranylcypromine   4           \-              \-                     \-               4
  ECT               5           \-              3                      \-               5
  Gabapentin        NR          \-              NR                     \-               \-
  Leviracetam       \-          \-              NR                     \-               \-
  L-thyroxine       \-          \-              \-                     \-               \-
  Paroxetine        NR          NR              \-                     \-               3
  Risperidone       \-          \-              NR                     \-               \-
  rTMS              NR          \-              \-                     \-               \-
  Ziprasidone       NR          NR              NR                     \-               \-

Abbreviations: ECT, electroconvulsive treatment; NR, not recommended;

OFC, olanzapine-fluoxetine combination; rTMS, repetitive Transcranial Magnetic Stimulation.

The grading is not uniform; instead it reflects the grading utilized by individual guidelines and the table aims only to give an image of how different guidelines prioritize treatment options. Numbers correspond to steps not to efficacy ranking.

^a^WFSBP: Recommendation only reflects monotherapy not considering evidence derived from combination treatment (except OFC).

^b^NICE and BAP ordering is on the basis of line of treatment.

^c^Against BD-II depression.

NICE ordering is on the basis of line of treatment.

The levels of recommendation concerning monotherapy during the maintenance phase and in relationship to index episode, composition of the sample, presence of rapid cycling, and the efficacy in the prevention of manic, mixed, or depressive episodes as well as recommended dosages are shown in [Table 22](#T22){ref-type="table"}, while the levels of recommendation concerning combination treatment during the maintenance phase are shown in [Table 23](#T23){ref-type="table"}.

###### 

Level of Recommendation Concerning Monotherapy during the Maintenance Phase and in Relationship to Index Episode, Composition of the sample, Presence of Rapid Cycling and the Efficacy in the Prevention of Mainic, Mixed or Depressive Episodes as Well as Recommended Dosages

  Agent/modality      Index episode   Enriched sample   Manic   Depressive   Mixed   Rapid cycling      Recommended dosage
  ------------------- --------------- ----------------- ------- ------------ ------- ------------------ --------------------
  Quetiapine          m/d             Yes               2       2            \-      Quet+ Val/Li (3)   300--800 mg/d
  Olanzapine          m               Yes/No            2       2            2       \-                 5--20 mg/d
  Lithium             m/d             No                2       3            \-      Li, Li + Cbz (3)   0.6--1.2 mEq/L
  Lamotrigine         m/d             Yes               3       2            \-      5                  50--400 mg/d
  Aripiprazole        m               Yes               1       5            \-      3                  10--30 mg/d
  RLAI                m               Yes               1       5            \-      RLAI+TAU (3)       25--50 mg/biweekly
  Paliperidone        m               Yes               2       5            \-      \-                 3--12 mg/d
  Valproate           m               Yes               4       3            \-      \-                 45--100 mg/L
  Ziprasidone         m               Yes               \-      \-           \-      \-                 80--160 mg/d
  Perphenazine        m               Yes               \-      \-           \-      \-                 
  Imipramine          d               ?                 5       5            \-      \-                 
  Fluoxetine          d               Yes               \-      2            \-      \-                 10--40 mg/d
  CBT                 d               No                \-      \-           \-      \-                 
  N-acetyl cysteine   d               Yes               \-      \-           \-      \-                 
  Carbamazepine       \-              \-                4       4            \-      Li + Cbz (3)       4--12 mg/L

Abbreviations: CBT, cognitive behavioral therapy; Cbz, carbamazepine; Li, lithium; Quet, quetiapine; RLAI, Risperidone Long Acting Injection; TAU, treatment as usual; Val, valproate.

Enriched sample: the sample is enriched on the basis of remission after treatment with the agent under consideration during the acute phase (index episode).

###### 

Level of Recommendation Concerning Combination Treatment during the Maintenance Phase

  Agent/modality      MS   Cbz   Lam   Li   Val
  ------------------- ---- ----- ----- ---- -----
  Quetiapine          1    \-    \-    \-   \-
  Aripiprazole        2    \-    5     \-   5
  RLAI                2    \-    \-    \-   \-
  CBT                 2    \-    \-    \-   \-
  Phenytoin           2    \-    \-    \-   \-
  Paroxetine          3    \-    \-    \-   \-
  Psychoeducation     3    \-    \-    \-   \-
  Olanzapine          4    \-    \-    \-   \-
  Ziprasidone         4    \-    \-    \-   \-
  N-acetyl cysteine   4    \-    \-    \-   \-
  Imipramine          \-   \-    \-    5    \-
  Memantine           5    \-    \-    \-   \-
  Oxcarbazepine       \-   \-    \-    5    \-
  Lithium             \-   \-    4     \-   \-
  Perphenazine        5    \-    \-    \-   \-

Abbreviations: CBT, cognitive behavioral therapy; Cbz, carbamazepine; Lam, lamotrigine; Li, lithium; MS, mood stabilizer; RLAI, Risperidone Long Acting Injection; Val, valproate.

The chart of the algorithm for the maintenance phase is shown in [Table 24](#T24){ref-type="table"}. The comparison of this algorithm to previously developed guidelines for the maintenance phase is shown in [Table 25](#T25){ref-type="table"}.

###### 

Precise Algorithm to Treatment during the Maintenance Phase for BD on the Basis of Specific Clinical Characteristics

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Step                                  First                                                                                                                                                                                                                           Second                                  Third                                                                                    Fourth                                                                                                                                                                                                                   Fifth
  ------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------- ---------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Depressive predominant polarity or\   Quetiapine or olanzapine monotherapy                                                                                                                                                                                            Add fluoxetine or lamotrigine           Add N-acetylcysteine                                                                     If depressive episodes keep emerging add an agent with proven efficacy against acute bipolar depression no matter whether it has proven maintenance efficacy. Consider adding venlafaxine or lithium plus lamotrigine.   Consider any combinations from steps 1--4 that have not been tried.\
  No predominant polarity                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Consider maintenance ECT\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Various combinations of medication according to anecdotal knowledge or the personal experience of the therapist\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Consider IPSRT as add- on to medication on the basis of clinical judgement of the therapist and according to the patient preference and to availability. Never consider IPSRT as monotherapy

  Manic predominant polarity            Start with lithium, aripiprazole, olanzapine, paliperidone, quetiapine or risperidone (including RLAI) monotherapy                                                                                                              Add lithium on the first step option\   If manic episodes keep emerging add RLAI on current treatment if not already in place\   If manic episodes keep emerging add an agent that has proven efficacy against acute mania no matter whether it has proven maintenance efficacy. Consider haloperidol or lithium plus lamotrigine                         
                                                                                                                                                                                                                                                                        Lithium plus carbamazepine\             Add N-acetylcysteine                                                                                                                                                                                                                                                                                              
                                                                                                                                                                                                                                                                        Quetiapine plus lithium or valproate                                                                                                                                                                                                                                                                                                                      

  Mixed episodes are frequent           Olanzapine or aripiprazole plus a mood stabilizer                                                                                                                                                                                                                       Add valproate, carbamazepine, or lamotrigine on second step treatment                    Proceed to next step                                                                                                                                                                                                     

  Rapid cycling                         Lithium monotherapy                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  All cases                             Consider CBT or psychoeducation as add-on to medication on the basis of clinical judgement of the therapist and according to the patient preference and to availability. Never consider CBT or psychoeducation as monotherapy                                                                                                                                                                                                                                                                                                                                                             
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Abbreviations: CBT, cognitive behavioral treatment; Cbz, carbamazepine; ECT, electroconvulsive therapy; IPSRT, InterPersonal and Social Rhythms Therapy; Lam, lamotrigine; Li, lithium; MS, mood stabilizer.

###### 

Comparison of the Presise Algorithm to Previously Developed Guidelines for Maintenance Phase Concerning Monotherapy

                                           CINP 2016   WFSBP 2013^a^   CANMAT and ISBD 2013   [@CIT0448] ^b^   BAP 2016^b^
  ---------------------------------------- ----------- --------------- ---------------------- ---------------- -------------
  Aripiprazole                             1           1               1                      \-               3
  Lithium                                  1           1               1                      1                1
  Olanzapine                               1           2               1                      1                2
  Paliperidone                             1           3               2                      \-               3
  Quetiapine                               1           1               1                      1                2
  Risperidone                              1           2               \-                     \-               3
  RLAI                                     1           \-              1                      \-               2
  OFC                                      2           \-              2                      \-               \-
  Lamotrigine                              2           1               1                      \-               2
  Carbamazepine                            3           4               2                      \-               2
  Valproate                                3           3               1                      1                2
  Haloperidol                              4           \-              \-                     \-               3
  Venlafaxine                              4           \-              \-                     \-               \-
  ECT                                      5           4               3                      \-               \-
  Ziprasidone                              5           3               \-                     \-               3
  Continue most recent episode treatment   NR          \-              \-                     1                \-
  Antidepressants                          \-          3               NR                     \-               4
  Asenapine                                \-          4               3                      \-               3
  Gabapentine                              \-          4               NR                     NR               \-
  Topiramate                               \-          4               NR                     \-               \-

Abbreviations: ECT, electroconvulsive treatment; NR, not recommended; OFC, olanzapine-fluoxetine combination; RLAI, Risperidone Long-Acting Injectable.

The grading is not uniform; instead it reflects the grading utilized by individual guidelines and the Table aims only to give an image of how different guidelines prioritize treatment options.

Numbers correspond to steps not to efficacy ranking.

^a^WFSBP: Recommendation grades and subsequent positioning could be either based on efficacy in the prevention of mania, depression or any episode. Thus, numbers do not reflect the sequence of treatment in an individual patient.

^b^NICE and BAP ordering is on the basis of line of treatment.

Overall the algorithm consists of the stepwise approach in [Tables 16](#T16){ref-type="table"}, [20](#T20){ref-type="table"}, and [24](#T24){ref-type="table"} and in web appendix 3. However, a more fundamental approach would be to utilize web appendix 2 that includes a table with the recommendation levels by clinical indication for all the treatment options. The utilization of this table could be more precise and accurate in comparison with the stepwise description. Until then, the clinician can handle the table in a manual way. First he or she should decide on the phase of the disorder (acute manic vs mixed vs depressive episode vs maintenance phase). Then he or she should choose the combination of the clinical features under the specific phase and finally he or she will identify that treatment options best fit the clinical syndrome. For example, if the patient is in an acute manic episode with some accompanying depressive symptoms (mixed features) and psychotic symptoms and his or her history suggests he or she is also a rapid cycling, then the only agents that treats all these conditions are olanzapine and quetiapine followed by lithium that is second choice. If the patient is BD-II in a depressive episode with anxiety, then the only suitable agent is quetiapine. Of course such an algorithm might be too restrictive; however, the clinician can use the table to produce combinations of treatment options to satisfy all clinical needs on the basis on research data.

Discussion {#s121}
==========

The current paper represents a systematic search of the literature on the treatment of BD. By using an established approach we identified all relevant RCTs pertaining to all faces and special issues of BD and graded the data according to a predetermined method. Finally, a recommendation level was assigned to all treatment options depending on the clinical situation.

It was interesting to see that except for rare cases, the concept of mood stabilizers is not supported by the available data, especially for those agents traditionally considered as such.

It is obvious that, by far, the body of evidence originates from RCTs that were conducted with agents that have been launched in the last 2 decades. This constitutes a significant bias in the literature, and one should be cautious in the way that the accumulated clinical experience concerning those agents and treatment modalities with poor evidence-based support should also be taken into account.

A low grade of evidence for these old and poorly studied agents and modalities (e.g., carbamazepine, clozapine, ECT, etc.) does not necessarily mean a lower effectiveness and safety in comparison with other drugs, but it still implies that the clinicians should be cautious in their application in patients with BD. Yet it is irrational to use different standards; on the one hand to study carefully and seek flaws in the design of major RCTs and on the other hand to accept a wide recommendation of agents with poor evidence-based support because of historical reasons. The authors of the current paper spent much time and effort to grade the agents on the basis of quantitative but also qualitative characteristics of the data available. This effort resulted in the development of a precise algorithm on the basis of a reproducible methodology.

Also, the results on those areas of interest that are not targeted as primary outcomes are reported in a nonsystematic way and therefore the grading of evidence is lower. Unfortunately these areas constitute the overwhelming clinical picture of BD.

As with many other guidelines, the inherent limitations of the literature as well as the unavoidable subjectivity of experts when making a recommendation (even when based on evidence) should be taken seriously into consideration by the clinicians when reading the current paper. Also negative results (level 5) should be taken very seriously into consideration, as they should be considered to be scientifically stronger in comparison with positive ones.

Further limitations include the heterogeneity of the RCTs that served as basis for the recommendations and the lack of trials assessing specific subpopulations, following the rules of stratified medicine ([@CIT0557]), or applying staging methods to psychopharmacology ([@CIT0263]), in search of more precision when treating individual patients ([@CIT0671]). However, these CINP guidelines represent the most up-to-date effort to condense the current knowledge on the management of BD from an international perspective.
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